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SUMMARY: Inthis document, the Federal Communications Commission (Commissionor FCC) adopts rules
forspecificmillimeter wave bands above 24 GHz. A Proposed Ruledocument forthe Second Further

Notice of Proposed Rulemaking (Second FNPRM) related to this Second Report and Order is published in

thisissue of the Federal Register.

DATES: Effective [INSERT DATE 30 DAYS AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER],
exceptfor§ 25.136, which containinformation collection requirements that are not effective until
approved by the Office of Management and Budget. The Commission will publishadocumentinthe

Federal Register announcing the effective date forthe section. Changestothe secondary market

threshold for millimeter wave spectrum, detailed in SUPPLEMENTARY INFORMATION, apply as of

[INSERT DATE OF PUBLICATION IN THE FEDERAL REGISTER].

FOR FURTHER INFORMATION CONTACT: JohnSchauble of the Wireless Telecommunications Bureau,
Broadband Division, at (202) 418-0797 or John.Schauble@fcc.gov, Michael Ha of the Office of
Engineeringand Technology, Policy and Rules Division, at 202-418-2099 or Michael.Ha@fcc.gov, orJose
Albuquerqueof the International Bureau, Satellite Division, at 202-418-2288 or

Jose.Albuquerque@fcc.gov. Forinformation regarding the PRA information collection requirements



contained inthis PRA, contact Cathy Williams, Office of Managing Director, at (202) 418-2918 or
Cathy.Williams@fcc.gov.

SUPPLEMENTARY INFORMATION: Thisis a summary of the Commission’s Second Reportand Order
(Second R&0), Order on Reconsideration, and Memorandum Opinion and Order, GN Docket No. 14-177,
FCC17-152, adopted on November 16, 2017 and released on November 22, 2017. The complete text of
this documentis available for publicinspection and copying from 8a.m. to 4:30 p.m. Eastern Time (ET)
Monday through Thursday or from 8a.m. to 11:30 a.m. ET on Fridays in the FCC Reference Information
Center, 44512" StreetS.W., Room CY-A257, Washi ngton, DC20554. The completetextisavailableonthe
Commission’s Website at http://wireless.fcc.gov, or by using the search function on the ECFS Web page at
http://www fcc.gov/cgb/ecfs/. Alternativeformats are available to persons with disabilities by sendingan
e-mail to fcc504@fcc.gov or by calling the Consumer & Governmental Affairs Bureauat (202) 418-0530

(voice), (202) 418-0432 (tty).

Supplemental Final Regulatory Flexibility Analysis

As required by the Regulatory Flexibility Act of 1980, as amended (RFA), an Initial Regulatory Flexibility

Analysis (IRFA) wasincorporated in the Notice of Proposed Rulemaking (NPRM) released in October

2015 inthis proceeding. AFinal Regulatory Flexibility Analysis (FRFA) wasincorporated in the Report

and Orderand Further Notice of Proposed Rulemaking (R&0O/FNPRM) released in July 2016 in this

proceeding. The Commission sought written publiccommenton the proposalsin NPRM, including
commentsonthe IRFA. Nocommentswere filed addressing the IRFA. This present Supplemental Final
Regulatory Flexibility Analysis (Supplemental FRFA)supplements the FRFA in the R&0O/FNPRMand
conformsto the RFA.

Congressional Review Act



The Commission willsend a copy of this Reportand Orderin a reportto be sentto Congressandthe
Government Accountability Office pursuant to the Congressional Review Act (CRA), see 5U.S.C.
801(a)(1)(A).

Synopsis

I. SECOND REPORT AND ORDER

1 The Commission will take further actionsin this proceeding to make available millimeter
wave (mmW) spectrum, at or above 24 GHz, for fifth-generation (5G) wireless, Internet of Things (10T),
and otheradvanced spectrum-based services. Indoing so, the Commission helps ensure continued
American leadershipin wireless broadband, which represents acritical component of economicgrowth,
job creation, publicsafety, and global competitiveness.

2. In particular, the Commission makes available an additional 1700 megahertz of mmW
spectrum forflexible wireless use, in the 24.25-24.45 and 24.75-25.25 GHz band (24 GHz band) and the
47.2-48.2 GHz band. When added to the mmW spectrum already made availableforflexible wireless
use inthe 27.5-28.35 GHz (28 GHz), 37-38.6 GHz (37 GHz), 38.6-40 GHz (39 GHz band), and 64-71 GHz
bands, the Commission has now made available approximately 13 gigahertz of mmW spectruminthis
proceeding, and it will continueto evaluate additional mmW bands in this proceedingand in a separate
proceeding on bands above 95 GHz.

3. At the same time, the Commission adopts rules that will allowthe mmW bands to be
shared with a variety of otheruses, including satellite, fixed, and Federal government uses. Specifically,
the Commission targets the 40-42 GHz and 48.2-50.2 GHz bands for expansion of Fixed Satellite Service
(FSS), and itadjusts previously adopted earth station requirements in the 28 GHz and 39 GHz bands to
permitgreatersatellite flexibility, particularly in rural areas. The Commission also preservesthe 70and

80 GHz bandsfor traditional and innovative fixed wireless uses, which it will continue to exploreina



separate proceeding. Inaddition, the Commission allows for expanded unlicensed use of the 57-71 GHz
band on-board aircraft.

4. In addition, the Commission reconsiders several mmW band service rules previously
adoptedinthis proceedingto ensure that it maximize flexibility and encourage innovationinthe mmw
bands. For example, the Commission proposes to eliminate the ex ante auction limit on spectrum
holdingsinthe 28, 37, and 39 GHz bands, consistent with its decision notto adopt an ex ante auction
limitforthe 24 GHz and 47.2-48.2 GHz bands. Further, the Commission concludesthatitwouldserve
the publicinteresttorescind the previously adopted cybersecurity reporting requirements, and instead
to seekinputthrough the Communications Security, Reliability, and Interoperability Council (CSRIC)
process.

5. The Commission also affirms anumber of the decisions previously made in this
proceedingto provide certainty so thatlicensees can continue toinvestin networks that provide high
speedandlow latency services available to consumers and businesses. The Commission notes that
major carriers and smaller operators are beginning to develop the mmW frequencies’ potential for low -
cost wireless equivalents of fiber to homes and small businesses.

6. The Commission believes thatitisimportantto move forward as quickly as possible to
auction the non-Federal, exclusive use mmW spectrum made available by this proceeding, to bring the
benefits of new broadband services to American consumers. The Commission notes that the
Communications Actrequires upfrontauction payments to be deposited in aninterest-bearing account,
but nofinancial institution is willing to accommodate the holding of upfront payments foralarge
spectrum auction currently. Accordingly, the Commissionis unable tohold alarge spectrumauction
until thisisresolved, and itcannot commit to a timeframe forafuture auction of the mmW frequencies
at thistime.

7. The Commission’s effortsin this proceeding to make mmW spectrum for wireless

broadband available are part of the its broaderinitiative to make available additional spectrum for
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wireless broadband across a range of frequencies. Forexample, 65 megahertz of AWS-3spectrum was
won at auctionin 2015, while 70megahertz of 600 MHz spectrum was woninthe recently concluded
broadcast televisionincentive auction. Earlierthisyear, the Commission soughtinput on potential
opportunitiesin spectrum bands between 3.7 GHz and 24 GHz. The Commission will continue these
effortstofacilitate access tolow-band, mid-band, and high-band spectrum forthe benefit of American
consumers.
I1. BACKGROUND

8. Recent technological advances have unlocked the potential of mmW frequencies to
support fixed and mobile wireless services that need flexible access to spectrum. While mmW bands
feature short transmission paths and high propagation losses, those features can be useful in developing
high-capacity networks because cells can be placed close to each otherwithout causinginterference to
each other. Inaddition, where longer paths are desired, the extremely short wavelengths of mmWwW
signals make itfeasibleforvery small antennas to concentrate signalsinto highly focused beams with
enough gain to overcome propagation losses. The short wavelengths of mmW signals also make it
possible to build multi-element, dynamicbeam-forming antennas that will be small enough tofitinto
handsets—a feat that might not be possible at the lower, longer, wavelength frequencies below 6 GHz
where cell phones operate.

9. OnJuly 14, 2016, the Commission adopted and released the Reportand Order (R&O)

and Further Notice of Proposed Rulemaking (FNPRM) in this proceeding. See 81 FR 58270. The R&O

made mmW spectrum available through both licensed and unlicensed mechanisms. The Commission
created a new Upper Microwave Flexible Use Service (UMFUS), which authorized both fixed and mobile
operationsinthe 28 GHz and 39 GHz bands using geographicarealicensing. Inthe 28 GHz band, the
Commission adopted county-sized geographicarealicenses. Inthe 39 GHz band, it adopted Partial
EconomicArea (PEA) licenses. The Commission also adopted geographicarea licensing using PEAs for

the 37.6-38.6 GHz band. In the 37-37.6 GHz band, it established coordinated co-primary shared access
5



between Federal and non-Federal users. The Commission also protected alimited number of Federal
military sites across the full 37 GHz band and maintained the existing Federal fixed and mobile
allocations throughout the band. Inthe 64-71 GHz band, the Commission authorized unlicensed
operations under part 15 based onthe rules forthe adjacent 57-64 GHz band. This action provided
more spectrum for unlicensed uses such as Wi-Fi-like “WiGig” operations and short-range devices for
interactive motion sensing.

10. In the R&O, the Commission also established licensingand operating rules for the
UMFUS. It granted mobile operatingrightsto existing Local Multipoint Distribution Service (LMDS) and
39 GHz band licensees, while subdividing their existing licenses to either the county or PEA level. The
Commission revised the 39 GHz band planto provide licensees with wider blocks of contiguous
spectrum, and established a mechanism for existing licensees to transition to the new band plan. It
adoptedservice andtechnical rules designed to facilitate fulland complete use of the bands, including
an operability requirement forequipment. It adopted spectrum holdings policies forthe 28 GHz, 37
GHz, and 39 GHz bands that apply tolicenses acquired through auctions and the secondary market. The
Commission also adopted performancerequirements for mobile, point-to-multipoint, and fixed uses.
The Commission adopted arequirement that UMFUS licensees submit astatement describing their
security plans and related information priortocommencing operations. Finally,itdeletedthe
broadcasting and broadcasting-satellite service allocations from the 42-42.5 GHz band (42 GHz band)
and declined to allocate the band to the FSS (space-to-Earth).

11. The FNPRM sought comment on authorizing fixed and mobile use of the following
bands: 24.25-24.45 GHz togetherwith 24.75-25.25 GHz (24 GHz band), 31.8-33 GHz (32 GHz band), 42-
42.5 GHz (42 GHz band), the 47.2-50.2 GHz (47 GHz band), 50.4-52.6 GHz (50 GHz band), and the 71-76
GHz band togetherwith the 81-86 GHz bands (70/80 GHz bands). The Commission also sought
commenton use of bandsabove 95 GHz. The Commission notesthatitisseekingfurthercommenton

bands above 95 GHz in a separate Further Notice. Itsoughtcommentonthe details of the sharing
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framework adopted forthe 37-37.6 GHz band, bothamongnon-Federal operators and with the Federal
government. Italsosought commenton circumstances underwhich Federal government users could
gain coordinated access to spectruminthe 37.6-38.6 GHz band (in addition tothe protected sites) inthe
future.

12. The ENPRM also sought comment on possible changesto the licensingand technical
rules. The Commission sought commenton establishing performancerequirementsforinnovative uses
associated with the loT such as machine-to-machine communications, healthcare devices, autonomous
driving cars, and home and office automation. Italsosought commenton addinga use-or-share
obligationtoits performance requirements. Itasked questions about supplementing the spectrum
holdings policies adopted in the R&0O, and on applying spectrum holdings policies as new “frontier”
spectrum bands become available. The Commission also sought comment on whetheritwould be
possible forsatellitesinthe 37.5-40 GHz band to radiate a higher power flux density (PFD) without
harmingterrestrial operations and to allow userterminals to receivetransmissionsin the band. The
FNPRM alsoincluded questions about the feasibility and desirability of a digital station identification
requirement for UMFUS licensees. Comment was also sought on various refinements to the UMFUS
technical rules, including (1) whether antenna height limits are necessary, (2) how to apply power limits
to bandwidths less than 100 megahertz, (3) whetherto modify the coordination criteriafor fixed point-
to-point operations at market borders, and (4) the state of development of mmW band propagation
models. Finally, the Commission asked whetherit was possibleto allow part 15 operation on-board
aircraft inthe 57-71 GHz band.

13. Petitions forreconsideration of the R&O were due on December 14, 2016. The
Commission received thirteen petitions for reconsideration.

14. Commentsonthe FNPRM were due September 30, 2016, and reply comments were due
October31, 2016. The Commission received 57 comments and 38 reply comments. The Commission

received many comments expressing concerns about radiofrequency (RF) electromagneticfield
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exposure and healthin GN Docket No. 14-177. The Commission declines to considerthe merits of these

comments here forthree reasons. First,the Commission already decided inthe Reportand Orderthat

consideration of alternative exposure limits is beyond the scope of this proceeding, and no party sought
reconsideration of that determination. See 81 FR 79894. Second, the commentsdo nototherwise

addressthe othertechnical issuesthat are properly the subject of this decision (e.g., those raised in the
FNPRM). Third, the Commission has an ongoing review of the Commission basicexposure limits and RF

and healthissuesin ET Docket No. 13-84. See Reassessment of Federal Communications Commission

Radiofrequency Exposure Limits and Policies, Notice of Inquiry, ET Docket No. 13-84, 28 FCCRcd 3498,

3570 (2013). The Commission hastherefore added those commentsto ET Docket No. 13-84, and those
comments will be considered part of the record in that proceeding.

A. Additional Bands

15. The Commission willnotact onthe 32 GHz, 42 GHz, or 50 GHz bands at thistime. The
Commission also will not act on petitions forreconsideration orissuesraisedinthe FNPRMrelating
specifically to the 37-38.6 GHz band (37 GHz band) or the operability requirement adopted by the
Commission. The record on these bandsand issues remains open, and the Commission will actonthose
bandsand issuesina future phase of this proceeding.

1. 24 GHz Bands (24.25-24.45 GHz and 24.75-25.25 GHz)

16. In view of the extensive supportin the record, and the Commission’s analysis, the
Commission finds 24 GHz suitable for mobile and flexible use, and therefore add the proposed mobile
and fixed allocations. Asexplainedinfurtherdetail below, the Commission finds thatissuing flexible use
licensesthat authorize both fixed and mobile use will address its prior concerns about compatibility
between fixed and mobile use. The Commission also concludes, as discussed below, that mobile and
Broadcasting Satellite Service (BSS) feeder links can coexist. The Commission also notes that these
frequencies are part of the bands being studied internationally for mobile use. After these changes,

24.25-24.45 GHz will be allocated for non-Federal Fixed and Mobile services on a co-primary basis, and
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24.75-25.25 GHz will be allocated for non-Federal Fixed, Mobile, and FSS on a co-primary basis, subject
to the existing footnote. CORF and Echodyne do not generally oppose mobileuse in the specific
frequencies the Commission acts on. Nevertheless, acknowledging specific CORF concerns, the
Commission notes that ongoinginternational studies include analyses to determine IMT-2020 out-of-
band (OOB) emission limits necessary to protect passive sensors onboard weathersatellitesinthe 23.6-
24.0 GHz band. The Commission recognizes the need to protect these passive satellite operations that
provide important data necessary for weather predictions and warnings. Once the international studies
have been completed, interested parties may propose revisions to the Commission’s rules as necessary
for protection of weathersatellites operatingin the 23.6-24.0 GHz band. The Commission also rejects
CCA’ssuggestion thatitholds back new bands until further mmW development has occurred. The
Commission’s priority is making spectrum available quickly sothatitcan be utilized by potentialusers,
technology developers, and innovators. Giventhe presentdemand forboth mobileand mmW
spectrum, the Commission sees no reason to artificially delay this process.
a. Licensing the 24 GHz Band - Use of GeographicArea Licensing

17. The Commission adopts the proposal inthe FNPRMto implement geographicarea
licensing throughout the 24 GHz band, by adding both the upperandlowersegmentsto UMFUS.
Geographicarealicensing will providelicensees with the flexibility to provide a variety of services, will
expeditedeployment, and will be consistent with the existing licensingschemein previously-adopted
mmW bands. In addition, addingthe 24 GHz band to UMFUS will speed development and deployment
by harmonizing the Commission’s requirements with the nearby 28 GHz band. As part of UMFUS, the 24
GHz band will be subjecttothe rules established for UMFUS both here andin the R&O regarding
construction requirements, geographic partitioning and spectrum disaggregation, discontinuance of
service, andlicense term.

18. The Commission willadopt PEAs as the license areasize for UMFUS licensesinthe 24

GHz band. The Commission’s goal isto harmonize the regulatory environment of the various mmWw
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bands as much as possible, in orderto encourage and streamline development of equipment and
deploymentof servicesinthesebands. Using PEAs as the license areais consistent with the
Commission’s existing rules forthe 39 GHz band. In contrast, inthe 28 GHz band, there were special
circumstancesinvolvingincumbentlicenses that supported the use of counties. Inaddition, PEAs
provide abalance betweenthe largerareas that might encourage more investment, and the smaller
areas that more efficiently accommodate mmW propagation characteristics. Tothe extentlicensees are
interested insmallerareas, partitioningis an available option.

19. The Commission declines to adopt a part 96-style or SAS-based framework forthe band.
Unlike the 3.5 GHz band, with its complex incumbent coordination considerations, this band does not
require the functionality of aSASto enable orenhance meaningful spectrum use. There is also a benefit
to harmonizing the regulatory environment of nearby bands as much as possible. Adoptingthe same
licensingschemein 24 GHz as the Commission previously implemented in 28 GHz would facilitate
deployment by makingit easiertoincorporate spectrum from both bands into the same network. In
short, implementing a SAS-based system in the 24 GHz band presents clear challenges and is of
guestionable benefit, and the Commission therefore declines to do so.

20. Similarly, the Commission declines to adopt the proposals of Microsoft to authorize
unlicensed use in 24 GHz. The 24 GHz bandis nearotherlicensed bands, and the bandis being studied
internationally for mobile use. Changingto unlicensed use could delay developmentand deployment
significantly. Inaddition, the Commission has already made afurtherseven gigahertz of spectrum
available foruse by unlicensed devicesinthe 64-71 GHz band, and it is not convinced that additional
unlicensed spectrumis neededin the mmW bands at this time.

b. Band Plan
21. The Commission willlicense the 24 GHz band as 100 megahertz channels. The lower

segment (24.25-24.45 GHz) will be licensed as two 100 megahertz channels, and the uppersegment
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(24.75-25.25) will be licensed as five 100 megahertz channels. The Commission notesin responseto
Cambridge Broadband that this arrangement will notforeclose FDD use of this band.

22. This band plan allows for standardized channels across the band, at a size consistent
with developingindustry standards. This arrangement will maximize efficiency of spectrumuse,
especiallyinthe uppersegment. Italso offersan alternative to the 200 megahertzand 425 megahertz
channel widths offered elsewhere inthe UMFUS bands. Thisvariety of channel sizes will help to
facilitate avariety of usesinthe UMFUS bands, consistent with the Commission’s intent to support
variousinnovativeservices. The Commission notes that the 100-megahertz channel size will still allow
licenseesto aggregate tolarger channelsif they prefer 200 megahertz blocks.

c. Satellite Sharing in the Upper Segment of the 24 GHz Band

23. The Commission declines to make any changesto the current rules for earth station

siting at thistime. The record on these pointsis not sufficiently developed or cohesive toindicate the

bestapproach. Instead, the Commission seeks furthercommenton thisissue inthe FNPRM, published

elsewhere inthisissue of the Federal Register, in connection with a proposal to allow wider FSS use of
the band forearth stations.

24, In the interim, satellite operators may continueto apply forand deploy any earth
station facilities consistent with the Commission’s current rules. This means that new BSS feederlink
earth stations may be authorized across the entire uppersegment (24.75-25.25 GHz), while non-BSS FSS
earth stations may be authorized inthe 24.75-25.05 GHz portion. All earth stations eitherauthorized or
for which applications have been filed as of the release date of this Second R&O will be grandfathered
intothe eventual sharingregime on a co-primary basis. Earth stations whose applications are filed after
release of this Order may be processed subject to compliance with any rules the Commission adopts as a

result of the proposals inthe Second FNPRM. It is the Commission’s intentiontofinalizesharing rules

priorto any auction of terrestrial licenses in this band.
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d. Mobile Rights for Incumbents

25. The Commission willconvert existinglicensesinthe 24 GHz band to UMFUS. This is
consistent with the Commission’s treatment of incumbentsin the 28 GHz and 39 GHz bands, and will
allow already-licensed spectrum to be developed for mobile orflexible use as soon as possible.

26. Convertingexisting licenses to UMFUS will also subjectincumbent licensees to the
performance requirements applicableto part 30. Consistentwith the treatment of 28 GHz and 39 GHz
licensees, the Commission will apply the part 30 buildout requirements at the nextlicense renewal, but
allowincumbents with renewals in the nearfuture additional timeto meetthose standards. Specifically,

licensees whose license terms end between the date of publication of thisorder in the Federal Register,

and June 1, 2024, will have until that later date to demonstrate fulfillment of the part 30 buildout
requirements. Thisapproach will allowcurrentlicenseestofocus ongrowingandtransitioningtheir
networksinline with new and developingindustry standards, which will support earlierand more robust
deployment of next-generation servicesin these bands.
2. 47.2-48.2 GHz Band

27. In the FNPRM, the Commission proposed to authorize fixed and mobile operationsin
the entire 47 GHz band underthe part 30 UMFUS rules. The 47 GHz band potentially offers 3gigahertz
of spectrumandis beingstudied internationally for possible mobileuse. Asdiscussed below, the
Commissionis not establishing terrestrial service rulesinthe 48.2-50.2 GHz band, and that band will be
discussed belowinthe MO&O.

a. Suitability for Mobile Service

28. The Commission will establish UMFUS service rulesin the 47.2-48.2 GHz band, as
discussed below, and the Commission will issue UMFUS licenses in that band with both fixed and mobile
rights. The Commission willaddress the 48.2-50.2 GHz band below in the MO&O. The 47.2-48.2 GHz
band has existing fixed and mobile allocations, and there are no Federal allocationsin thisband. The

Commission also believes that the significant amount of bandwidth available in this band will help to
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accommodate the expected continued increase in demand for mobile data. Commenters, including
incumbentterrestriallicensees and the Satellite Broadband Operatorsin theirjoint ex parte, support
mobile operationsinthe 47.2-48.2 GHz band. The Commission acknowledges Microsoft's concern about
sharing between mobile operations and HAPS stations, but since there is no HAPS designation for this
bandin the domesticTable of Allocations, the Commission sees no reason to delay issuing UMFUS rules
for thisband. The Commission will continue to monitorITU developments concerning HAPS.
b. Licensing the 47.2-48.2 GHz Band

29. The Commissionwilllicense the 47.2-48.2 GHz band using geographicarealicensing
using PEAs, because it finds that use of this license mechanism will facilitate access to spectrum and
rapid deployment of service inthe band. Giventhatthisbanddoesnotinvolve sharingamong multiple
classes of primary users, the Commission concludes thatitis not necessary to develop the functionality
of an SASfor thisband.” Giventherecord, now is the appropriate time to move forward with makingan
additional one gigahertz of spectrum available, allowing CCA members and others to accommodate a
wide variety of innovative use cases forthe 47.2-48.2 GHz band. AsSamsungsuggests, licensingthe
47.2-48.2 GHz spectrum using geographicarealicensing with PEAsis consistent with license areas for
the 39 GHz band and the uppersegmentinthe 37 GHz band. Licensingthe 47.2-48.2 GHz band on a PEA
basis strikes an appropriate balance between facilitating access to spectrum by both large and small
providers and simplifying frequency coordination, while incentivizinginvestmentin, and rapid
deployment of, new technologies. The Commission believes PEAs are more appropriate thanlarger
geographicareas because of the limited propagation range of this band. Geographicarealicensingwill
provide users with flexible, exclusive use licenses.

c. Non-Federal Satellite Terrestrial Sharing — Licensing of Gateway Earth
Stations
30. The record demonstrates that individually licensed earth stationsinthe 47.2-48.2 GHz

band can share the band with minimal impact on terrestrial operations. The Commission notes that
13



there are similarities between the 28 GHz band and the 47.2-48.2 GHz band, both of which will be used
for Earth-to-space transmissions. Therefore, the Commission finds thatitisin the publicinterestto add
the 47.2-48.2 GHz band to § 25.136(d) of the Commission’s rules, which allows forsharing between
terrestrial operations and FSS earth stationsin uplink bands. Underthatrule a limited number (threein
each county, up to a maximum of 15 in each PEA) of FSS earth stations will be permitted to deploy under
similarconditions asin the 28 GHz band without having to protect UMFUS stations. The Commissionis
alsoadoptinga U.S. Table of Allocations footnote specifying the relative interference protection
obligations of FSS and UMFUS stationsin this band.

31 The Commission declines to provide any mechanism for satellite user equipmentin this
band. Boeinghas not provided any engineering studies to supportits claim that it needs access to the
full 47 GHz band for user equipment. In contrast, most othersatellite operators believethat use of 47.2-
48.2 GHz by individually licensed earth stations would be sufficient. As noted below, the Commissionis
not adopting UMFUS rules for48.2-50.2 GHz, so satellite userdevices will have 2 by 2 gigahertz of
spectrum available forsatelliteend user devices.

32. In addition, the Commission recognizes that concerns regarding aggregate interference
to satellite receivers from UMFUS operationsinthe 28 GHz band also could applyinthe context of the
47 GHz band, which similarly isan uplink band for satellites. Consistentwith the long-term designation
of the 47 GHz band for terrestrial use, the Commission intends that this band will remain predominantly
a terrestrial band. UMFUS licensees will be permitted to operate in conformance with the technical
rules containedin 47 CFR part 30, and FSS licensees should expect to have to coexist with these
operations. Unlike the 28GHz band, where there are currently operationalsatellites, satellites receiving
inthe 47 GHz band are eithercurrently being designed orstill to be designed. Asinthe context of the
28 GHz band, the Commission encourages both industries to continue working cooperatively on
coexistenceinthisband. Parties should submit any relevant data demonstrating changesinthe amount

of aggregate interference as UMFUS services are deployed inthe docketthe International Bureau, the
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Office of Engineering and Technology, and the Wireless Telecommunications Bureau have jointly
established regarding aggregate interference in the 28 GHz band.
d. Band Plan

33. The Commission willlicense the 47.2-48.2 GHz band as five 200 megahertz blocks. The
Commission believes that 200 megahertz channels will be sufficientfora licenseeto provide the type of
high rate data services and otherinnovative uses and applications contemplated forthis spectrum.
Several carriers supportdividing the band into multiple blocks. Since the Commissionis makingone
gigahertzavailable at this time, establishing five 200 megahertz channels represents areasonable
balance of channel size and number of channels. Tothe extentthatlicenseesare interested in havinga
contiguous block of one gigahertz of spectrum, they are free to acquire all five licenses, subject to
compliance with the Commission’s spectrum aggregation policies.

B. Performance Re quirements — Additional Metrics

34, The Commission declines to adopt usage-based metrics at this time. The Commission
agrees withcommenters thatitis premature to predict the uses of innovative, loT-type services with
sufficient specificity to calculate ameaningful usage-based metric. Though loT-type services
nonetheless are required to meetthe UMFUS buildout rules, the Commission acknowledges that some
loT-type services may have difficulty meeting the population-based metrics that the Commission

adopted forfixed and mobile services. Inthatregard, in the Second FNPRM, published elsewhere in this

issue of the Federal Register, the Commission proposes a more traditional, geographicarea coverage
metricfor fixed and mobileservices thatisintended to provide amore viable option forloT-type
servicesto demonstrate performance, without the complications of predicting usage.

35. In addition, the Commission recognizes the possibility that, ratherthan facing challenges
inmeetingthe buildout metrics for fixed and mobile services, certain loT-type services may be able to
avoid meaningful buildout by taking advantage of a potential loopholeinthe buildout rules formmw

services. Inorderto allow licensees as much flexibility as possible to design and construct their
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networks, these rules have not placed any limits on what types of licensees or services must use which
performance metric. However, inthe case of loT-type services, including networks of sensors and
“smart” devices, alicenseeusingthe buildout metricforfixed services could fulfill the performance
requirements foran entire multi-county license area (in 39 GHz) with a deployment spanningasingle
building, by counting each connection between the sensors as a fixed point-to-pointlink. Forexample,
suppose alicensee wants to equip an office building with environmental sensors toincrease the
efficiency of its HVAC system. Abuildingwithtenfloors, and one sensoron each corner of eachfloor,
would have forty sensors. If each sensorwere connected toits four neighbors (thosein adjacent
corners, and inthe same corner on adjacentfloors) over UMFUS spectrum, this sensor network would
have 152 connections (32*4 + 8*3; the sensorson the firstand tenth floor would have only 3
connections each). Underthe performance metric, the Commission adopted for fixed point-to-point
services, which requires one link per 67,000 population, this sensor network would fulfill buildout
requirements foralicense area of up to 10.1 million people. Accordingto 2010 Census data, that limit
encompasses every county, and thus every 28 GHz license area, in the United States. The Commission
does notbelieve thisresultis consistent with its obligation to prevent spectrum warehousing.

36. To address thisissue, the Commission modifies its existing part 30 rules to adopta
specificdefinition of “fixed point-to-point link,” which includes the use of point-to-point stations as
already definedin part 30 and isbased on powerlevel. Thisdefinitionisintendedto separate

III

“traditional” point-to-point links from the sensor and device connections. The Commission anticipates
will be partof new loT networksinthese bands. This definition would not apply to a network of fixed
sensors or smartdevices operating atlow powerovershort distances.

37. Traditional point-to-point links use relatively high power, while the details that currently
existforloT servicesindicate that most sensoror smart device networks will use very low power and are

not likely toincorporate highly directional antennas due to size and cost constraints. The Commission

therefore believes that powerlevel is an appropriate metricto distinguish between traditional fixed links
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and loT deployments. Tothe extent thatany sensor networks do use higher power, itislikely thatthey
will be connecting overlonger distances, and therefore resemble a more traditional fixed networkin
terms of magnitude of deploymentand scope of service provided.

38. Specifically, the Commission defines a “fixed point-to-point link” as “a radio
transmission between point-to-point stations (as already defined in part 30), where the transmit power
exceeds+43 dBm.” This powerlimitisthe limitthe Commission previously adopted for mobile handsets
transmittingin UMFUS bands. The maximum power (average Effective Isotropic Radiated Power (EIRP)
allowed forfixed point-to-point stations in UMFUS bands under the Commission’s current rulesis +55
dBW, whichisequivalentto+85 dBm. Underthis definition, stations or devices transmitting using lower
powerlevels will not count towards the number of fixed links required under that performance metric.
Licensees whose networks include such low-power connections must eitherrely on another part of their
network to demonstrate buildout (e.g., mobile area coverage or higher-power fixed backhaul links), or
offerdetailed responsesto the Commission’s proposal inthe Second FNPRM, published elsewhere in
thisissue of the Federal Register, to work outa more suitable alternative.

39. Performance requirements for point-to-point services have always been calculated
assuming that pointto pointlinks consist of communications between specified points using highly
directional antennas and relatively high power; this definition merely makes that assumption explicit.
This explicitstatementis necessaryin light of new technological developments, in orderto prevent
unintended consequences and gamesmanship of the Commission’s rules. The Commission reminds
commenters that it continues to explore new metrics that will accommodate innovative servicesin
UMEFUS bands, includingaproposal inthe Second FNPRM.

C. Mobile Spectrum Holdings Policies

40. The Commission finds thatitis unnecessary toset pre-auction limits on the amount of
spectrum an entity may acquire at auction in the bands proposed forflexible terrestrial wireless use in

the FNPRM. The Commission also concludes thatthe bands that it makes available forflexible terrestrial
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wireless use inthis Second R&0 —the 24 GHz and 47 GHz bands — should be newly included as part of
the total mmW spectrum threshold for reviewing proposed secondary market transactions. Inthe
Second FNPRM, the Commission proposes to eliminate the pre-auction limits on the amount of
spectruminthe 28 GHz, 37 GHz and 39 GHz bands that an entity may acquire at auction. In addition,
the Commission seeks comment on whetherthere isaneedtoreview mmW band holdings (24 GHz, 28
GHz, 37 GHz, 39 GHz, and 47 GHz) on a case-by-case basis when applications forinitial licenses are filed
post-auction to ensure that, while providing flexibility to bidders and assigning licenses to those who
value them the most, the publicinterest benefits of havingathreshold on mmW spectrum applicableto
secondary markettransactions are not rendered ineffective. The Commission takes anincremental
approach inrelieving only certain restrictions in connection with acquisition of spectrum at auction at
thistime. Thisaccounts forthe fact that spectrumin additional bands (24 GHz and 47 GHz) will become
available asa result of the decisionsin this Second R&O0 and for the possibility that spectrum subject to
new usesonthe secondary marketis available, or may become available, from existing spectrum
holdersinthe mmW bands. The Commission wishesto encourage such new uses, if theyareinthe
publicinterest, as quickly as possible, including in advance of the Commission’s resolution of issuesin
the Second FNPRM and any future auction making more spectrum availableinthe mmW bands,
respectively.

41. The Commission declines to adopt a pre-auction limit, as proposedin the FNPRMand
suggested by certain commenters, onthe amount of 24 GHz and 47 GHz band spectrum that an entity
can acquire through competitive biddingin an auction. Generally, bright-line, pre-auction limits may
restrictunnecessarily the ability of entities to participate in and acquire spectrumin an auction, and the
Commissionis notinclined toadoptsuch limits on auction participation absentaclearindication that
they are necessary to address a specificcompetitive concern. Inthe case of the mmW bands, the
Commissionis not persuaded by commenters’ generalized assertions that a bright-line, pre-auction limit

inthese bandsis necessary to protect competitioninthe provision of wireless services. First, the
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Commission notes thatthe 24 GHz and 47 GHz bands that it makes available in this Second R&O will add
1700 megahertztothe 3250 megahertzof mmW spectrum made available inthe R&O, for a total of
4950 megahertz of mmW spectrum for flexible terrestrial wireless use. Furthermore, the spectrumin
these new bands, as well as the 3250 megahertz of spectrum previously made available, will be licensed
in multiple blocks of different sizes and geographicareas, providing many spectrum opportunities for
various types of auction bidders. Inaddition, asindicatedinthe record, development of the 24 GHz and
47 GHz bands and the mmW bands overall is still in the early stages, with a myriad of potential use cases
that may require varyingamounts of bandwidth for providers to offer consumersinnovative services.
Under these circumstances, the Commission finds that establishing pre-auction limits for the 24 GHz and
47 GHz bands would not serve the publicinterest.

42. Although the Commission declines to adopt a pre-auction limitforthe 24 GHz and 47
GHz bands, itconcludesthatitis inthe publicinteresttoinclude these two bands as part of the
previously-adopted mmW spectrum threshold for reviewing proposed secondary market transactions.
This pre-auction limit may unnecessarily restrict competition at auction by automatically precludinga
providerfrom acquiring spectrum. This secondary market mmW spectrumthreshold, in contrasttoa
pre-auction limit, does not establish a brightline that would prohibita providerfromacquiring
spectrum. Rather,the mmW spectrumthreshold forsecondary markets review merely identifies those
markets that may warrant further competitive analysis, similarto the Commission’s spectrum screen for
review of secondary market transactionsinvolving other lower frequency spectrum bands. Given that
the 24 GHz and 47 GHz bands share similartechnical characteristics and potential uses with the 28 GHz,
37 GHz, and 39 GHz bandsalreadyincludedin the mmW  spectrum threshold, the Commission will group
all five bands togetherfor purposes of applyingthe mmW spectrum threshold to review secondary
market transactions. Takinginto consideration the additional 1700 megahertz of mmW spectrum that
the Commission is makingavailable inthe 24 GHz and 47 GHz bands, it adds 600 megahertz, or

approximately one-third of this additional spectrum, to the 1250 megahertz mmW spectrumthreshold,
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for a combined threshold of 1850 megahertz for proposed secondary market transactions. As noted,
the Commission has adopted previous changesin thisareathrough a variety of mechanisms, including

rulemakingand orders approving transactions. Policies Regarding Mobile Spectrum Holdings Expanding

the Econ. & Innovation Opportunities of Spectrum Through Incentive Auctions, Reportand Order, 29

FCC Rcd 6133, 6135, para. 4 (2014); Sprintcom, Inc., Shenandoah Personal Communications, LLC &

Ntelos Holding Corp., Memorandum Opinion and Order, 31 FCC Rcd 3631, 3637-38, para. 15 (WT/IB

2016); Applications of AT&T Mobility Spectrum LLC, New Cingular Wireless Pcs, LLC, Comcast Corp.,

Horizon Wi-Com, LLC, Nextwave Wireless, Inc., & San Diego Gas & Elec. Co. for Consentto Assign &

Transfer Licenses, Memorandum Opinion and Order, 27 FCCRcd 16459, 16470-71, para. 31 (2012). To

the extent necessary, we clarify that the Commission retains the discretion todo soin the future
(including as we authorize service in additional mmW bands). Forpurposes of this proceeding, we

provide that this specificchange will apply as of publicationinthe Federal Register.

D. Part 15 Operation On-board Aircraft in the 57-71 GHz Band

43. The Commissionis adoptingrulestoallow unlicensed operation on-board most aircraft
inthe 57-71 GHz band under part 15 of its rules. The Commission’s decision opens this band for
unlicensed use on-board aircraft and would allow up to six (6) non-overlapping WiGig channels of
2160 megahertz each. The Commission finds that allowing 60 GHz unlicensed transmitters to operate in
all flight phases of aircraft operationinthe 57-71 GHz spectrum, with the limitations described herein,
will not cause harmful interferenceto otherauthorized radio services, including Earth Exploration
Satellite Service (EESS) and the radio astronomy service (RAS), whilefacilitating expanded access to
broadband servicesin flight.

44, The Commissionis modifyingits part 15 rules to allow unlicensed operation on-board
most aircraft during flightinthe 57-71 GHz band. The Commission finds thatallowing unlicensed use of
this spectrum on-board aircraft while airborne, with certain limitations, will facilitate air travelers’

expanded access to broadband/internet services duringflight and provide an opportunity to reduce
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aircraft weight from connecting wires, all without causing harmful interference to authorized radio
services, asthe Commission elaborates further below.

45, In the R&O in this proceeding, the Commission determined that the record did not
reflectaclear perspective of the types of unlicensed applications envisioned on-board aircraft that
would provide an adequate assessment of theirharmful interference profile. Thus, inthe ENPRMin this
proceeding, the Commission set out to request furtherinformation and analyses with respectto the
various types of unlicensed applications envisioned on-board aircraft, the priority/order of their planned
introduction, as well as theirassociated potential harmful interference profile with respect to passive
sensorservices. The use casesoutlinedinthe AVSI Study suggest that planned WiGig systems use
access pointstations affixed to the interior ceilingin commercial passenger transport aircraft to deliver
internet/entertainment products wirelessly to travelers’ laptops/tablets, ortoin-seat display monitors
on the aircraft. The Commissionis also aware that wireless avionicintra-communications (WAIC)
applications (as studied by the ITU in lower frequency bands) would be highly useful in providing
wireless back-up connections for primary wired connections between various electrical systems of the
aircraft, to lighten the aircraft’s total weight. WAIC systems provide radio communications between
two or more stations on a single aircraft and constitute exclusive closed on-board networks required for
the operation of an aircraft. The Commissionis therefore adopting unlicensed technical rules herein
with these two types of applications, broadband internet/entertainment accessin closed networks on-
board aircraft, and certain WAIC applications, in mind.

46. As the Commission observed inthe R&O, the existing ITUstudies on wireless avionics
applications only coverfrequency bands lowerthan the 60 GHz band. However, the Commission
expects thatthe propagation characteristics of radio wavesinthe 57-71 GHz band would resultineven
greaterattenuationthan wasdocumentedinthese ITUstudies of lowerfrequency bands. The

Commission notes that extensive simulations and actual measurement data presented in the AVSI Study
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confirmthat typical aircraft effective fuselage attenuationis 40 dB in the 57-71 GHz frequency range,
whichisin line with the ITUfindings of up to 45 dB aircraft fuselage attenuation at otherfrequencies.

47. The Commission finds that use of the 57-71 GHz spectrum on-board aircraft would not
cause harmful interference to authorized services forseveral reasons. First, signals atthese frequencies
have high propagation lossesand are easily blocked by obstacles, including seats, bulkheads and human
bodiesonthe aircraft. Second, the aircraft fuselage provides significant attenuation of signals, as
supported by the ITU studies and the AVSI Study, discussed above. Third, although uns hielded aircraft
windows provide significantly less attenuation than the aircraft fuselage, the risk of these beams being
misdirected out of awindow is minimal because 60 GHz transmitters use directionalantenna beamsto
deliverthe signalstothe intended receiversinside the airplane. The Commission observes thatthe AVSI
Study data indicate that the average effective aircraft attenuation (including transmissions through
windows and inside aircraft cabin at multiple antennasteeringangles) isonthe orderof 40 dB and is by
and large independent of antennalocation and antennatype used by eitheraccess point stations or
mobile devicesinside the aircraft. The Commission furtherfindsthat because the aircraftfuselage
attenuation playsanimportantrole inthe link budget forthe prevention of harmful interference caused
by 60 GHz signals on-board aircraft to EESS (as computer-modeled and measured on commercial
passengertransportaircraft by the AVSIStudy; and as assessed by the ITU-R studies), the Commission
will exclude use of 60 GHz unlicensed transmitters on-board aircraft where there is little attenuation of
RF signals by the body/fuselage of the aircraft. These aircraftinclude, forexample, toy/model aircraft,
unmanned aerial vehicles (UAV) such as drones, small/light crop-spraying aircraft and aerostats.

48. Withrespectto WAICapplications, CORF strongly urges the Commission to prohibit this
type of operationinthe bandto protect vital weather forecasting data collection. The Commission finds
that the combination of high fuselage attenuation in commercial passenger transport aircraft and
free-space propagation loss along with the directionality of the WiGigantennabeamsinsidethe aircraft

cabin will prevent harmful interference to passive sensor services. However, the Commission notes that
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WAIC applications could encompass external structural sensors or external cameras mounted on the
outside of the aircraft structure to monitorthe different phases of aircraft operation. These externally
located transmitters may generate RF signals that would not be attenuated by the fuselage while the
aircraft isinflight; thus, 60 GHz signals have the potential to escape into the airat various altitudes of
flightand may presentapotential forharmful interference to passive sensors. The Commissionis
therefore addressing CORF’s concern by prohibiting operation of 60 GHz transmittersin WAIC
applications on the outside of the aircraft body/fuselage while airborne, to ensure that passive services
continue to be protected.

49, On the other hand, the Commission denies CORF’s recommendations thatany
aeronautical use of the 57-71 GHz bands must require strict OOB emission limits at the harmonic
frequencies (which fall into passive service spectrum such as RAS) and should be consideredinthe
aggregate withinthe airplane, as well as aggregated over multiple planes within the beam and side lobes
of the passive service telescope. The Commission notes thatthe AVSIStudy generallyaddressed CORF’s
concerns by analyzing viadynamicsimulation the effects of OOB and spurious emissions of on-board
aircraft WiGig devices on passive services, both in a single aircraft with aggregate multiple equipment
factor and worst-case emission levels; and in multiple aircraftin the aggregate during worst-case peak
air traffic; the results demonstrated that passive services continue to be protected by asignificant
margin. Thisstudy suitably supplements the Wi-Fi Alliance Industry Interference Report (Wi-Fi Alliance
Report) previously submitted in the record of this proceeding, in which itfound comparable results
while assuminga more conservativeaircraft attenuation of 25 dB, instead of 40 dB.

50. The Commission finds that the existing spurious emission limitsin § 15.255(c) of the
rules are sufficient to protect passive services. Section 15.255(c) already restricts spurious emissions to
a very low power density limit of 90 pW/cm” at a distance of 3 meters for frequencies between 40 GHz
and 200 GHz, and to the general limit forintentional radiatorsin § 15.209 for frequencies below 40 GHz.

The Commission determines that RF signalsin this spectrum suffer from severe propagation losses, and
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are blocked easily by obstacles inside the aircraft, as well as heavily attenuated by the aircraft fuselage;
therefore, 60 GHz operation on-board aircraft would notincrease the potential for harmful interference
to passive services, when compared to 60 GHz operation on the ground, indoors or outdoors. The
Commission also determines that spurious and harmonicemissions generally roll off (i.e., reduce in
amplitude) the further they are in frequency from the fundamental emission; therefore, if fundamental
emissions are severely attenuated, harmonics would be affected proportionally; thus, the Commission
finds thatunlicensed operationsin the 57-71 GHz spectrum would not adversely affect passive services
operatinginfrequency bands that contain the harmonics of this spectrum. The Commission further
finds that, depending on theirangle of escape out of the aircraft fuselage, the probability of any of these
stray harmonicemissions finding their way into the main beam/sidelobes of the victim telescope is
virtually non-existent. The AVSI Study results generally confirm the Commission’s assessments by its
dynamicsimulations supported by corroborating measurements, as discussed above. The Commission
therefore denies CORF’srequestforrule changes with respectto specificconditions on spurious
emissions limits.

51. Based on the above, the Commission finds that, absentany record evidenceto the
contrary, it isthe Commission’s predictive judgment that 60 GHz transmitters operatingon-board an
aircraft inthe 57-71 GHz band, with the limitations that the Commissionisimposing herein, will not
cause harmful interference, which is defined not to protect againstisolated occurrences, but only
againstinterference that “seriously degrades, obstructs, orrepeatedly interrupts.”

E. Amendments to Certain Part 1 Rules

52. The Commission amends §§1.901 and 1.902 of the Commission’s rulestoinclude part
30 in thelist of s to which the part 1, subpartF, rules apply. The R&O clearly expressed the
Commission’sintenttoapplythe part 1, subpart F rulesto UMFUS. Amending §§1.901 and 1.902 to
include UMFUS will be consistent with thatintent. Notice and commentis notrequired forthis change

because the changes goto rules of practice and procedure. Inaddition, the Commissionisamending§
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101.115 of our rulesto fixafootnote numberingerrorinthe AntennaStandardstablein §101.115. The
change clarifies that the footnote applicable to the 70 GHz and 80 GHz bands should be labelled
footnote 14.

I11l. ORDER ON RECONSIDERATION

A. Security

53. In the R&O, the Commission adopted rules requiring licensees, priortocommencing
operations, to submitto the Commission security plans and related information indicating how
confidentiality, integrity, and availability principles are applied inits network security design processes.
Several parties filed petitions for reconsideration, which ask the Commission to eliminate the security
reporting requirements.

54, The Commission acknowledges that there may be other mechanisms that foster more
secure networks withoutimposing the burden of additional re gulation. The Commission therefore
believes that more flexible security mechanisms should be fully explored, including ones employing
voluntary means, in orderto achieve a narrowly tailored fit with the Commission’s goal of secure 5G
networks and devices.

55. By exploring flexible security mechanisms as the Commission’s next step, it can avoid
the costs of implementing the R&Q’s reporting and security requirements, which could slow the
development of innovative 5Gservices. Forexample, NCTA claims that these requirements would
“impose substantial compliance costs on 5G network operators with no meaningful corresponding
benefitinlight of the fact that network providers already have enormous incentives to adopt measures
to protecttheirnetworks.” NCTA furtherargues that “a band-by-band approach to cybersecurity. ..
wouldincrease compliance costs.”

56. The Commission also believes thataregulatory approachto 5G security is premature at
thistime. AsCTIA states, the “supportingarchitecture for 5G is presently in developmentandis likely to

remaininflux.” Similarly, TIA maintainsthatitis notclear yethow 5G networks will operate. Given
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these considerations, the Commission believes that it would serve the publicinterest to rescind the
reporting and security requirements. Toreduce the riskto network reliability and security, the
Commission instead seeksindustry input through the CSRIC process. The Commission believes that
CSRICis an appropriate vehicle to explore these network security issues given its track record of
addressing cybersecurity issues through flexible, voluntary means. As CTIA states, the Commission
generallyfavors a “business-driven cybersecurity risk management” approach because a “flexible,
adaptable approach” offers a “workable strategy for securing commercial networks.” The Commission
expectstangible, practical security benefits from the CSRIC processes as part of the public-private
partnership which, as NCTA notes, already exist to address best practices. The Commission has asked
CSRICto identify the network reliability and security risks associated with 5G networks and develop best
practicesto mitigate those risks. The Commission may also use CSRIC recommendationsto helpinform
any additional steps that may be necessary.

B. Earth Station Siting Rules

1 Background
57. The 27.5-29.5 GHz band has had long-standing allocations for the fixed, mobile, and FSS

(Earth-to-space) services. Inthe 1996 LMDS First Reportand Order, the Commission designated the

27.5-28.35 GHz band for LMDS on a primary basis and determined that satellite services would be
permittedinthatband on a non-interference basis to LMDS systems, and only forthe purpose of

providing limited gateway-typeservices.

58. The U.S. Table of Frequency Allocations accords co-primary status to FSS earth stations

(space-to-Earth) in the 37.5-40 GHz band. Under the rulesin effect priorto the Notice of Proposed

Rulemaking (NPRM) (see 81 FR 1802), gateway earth stationsinthe 39 GHz band could be deployed only

if the FSS licensee obtained a 39 GHz license forthe areawhere the earth station would be located, orif

it enteredintoan agreementwith the corresponding 39 GHz licensee.
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59. In the R&O, the Commission found that “FSS earth stationsinthe 28 GHz band can share
the band with minimal impact on terrestrial operations.” Based upon thatfinding, the Commission
grandfathered all existing 28 GHz FSS earth stations authorized as of the adoption date of the Report
and Orderand granted them the right to operate underthe terms of their existing authorizations
withouttakinginto account possible interference to UMFUS operations. Italso grandfathered pending
applications for 28 GHz earth stationsfiled priorto the adoption date of the R&O if such applications
were subsequently granted pursuantto the existing part 25 rules. The Commission also gave FSS
operators multiple mechanisms for deploying earth stations. First, it granted statustoany FSSearth
stations forwhich the FSS operatoralso holds the UMFUS license, whether through participationinan
auction or the secondary markets, that coversthe earth station’s permitted interference zone. Tothe
extent FSS operators and UMFUS licensees enterinto private agreements, the Commission he Id that
theirrelationship will be governed by those agreements. The Commission also determined that FSS
earth stations may continue to be authorized without the benefit of aninterference zone, i.e.,ona

secondary basis.

60. Finally, the Commission decided thatit would continue to authorize satellite earth
stations on a first-come, first-served basis in the 28 GHz band, but adopted guidelines for their
deployment. First,itwould authorizeno more thanthree locationsin each county where FSSwould be
allowedto deploy earth stations that do not have to protect UMFUS stations frominterference. Second,
an FSS applicant would be required to demonstrate inits license application that the permitted
interference zone around its earth station would cover no more than 0.1 percent of the population of
the county license areawhere the earth station was to be located. Third, the applicantwould be
requiredtoshow thatthe permittedinterference zone would notinfringe upon any majoreventvenue,
arterial street, interstateor U.S. highway, urban mass transitroute, passengerrailroad, or cruise ship

port. Fourth,to ensure thatthe earth station would notinterfere with existing facilities operating under
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a 28 GHz UMFUS license, the Commission required that the satellite operator coordinate with the
UMEFUS licenseeinthe county where it proposedto locate its earth station using the coordination

procedures containedin §101.103(d) of the Commission’srules.

61. In contrastto the 28 GHz band, where FSS earth stations transmit, FSS earth stationsin
the 37.5-40 GHz band receive. Accordingly, earth stationsinthat band need protection against
interfering signals from terrestrial operations. Priortothe NPRM, Commission rules forthe 39 GHz band
provided that gateway earth stations would be allowed only if the satellite licensee obtained alicense
for the terrestrial geographicservice areawhere the earth station would be located, orif the satellite
operatorenteredinto anagreement with the corresponding terrestriallicensee. Inthe R&O, the
Commission allowed FSS operators to place earth stations using any of the market-based mechanisms

adoptedforthe 28 GHz band.

62. The Commission further determined thatit would authorize non-Federal satellite earth
stationsin the 37.5-40 GHz band on a first-come, first-served basis and give them protection from
terrestrial transmissions subject to the following conditions. First, the earth station applicant must
define aprotectionzoneinitsapplication aroundits earth station where no terrestrial operations may
be located. The FSS applicant may self-define this protection zone, butit must demonstrate using
reasonable engineering methods that the designated protection zone is no larger than necessary to
protectits earth station. Second, the Commission determined thatit would authorize amaximum of
three protection zonesin each Partial EconomicArea (PEA). Accordingly, the applicant was required to
demonstrate either that there are no more than two existing protection zonesinthe PEAorto
demonstrate thatits protection zone would be contiguous to any preexisting satellite protection zone.
Third, the applicant must demonstrate that the existingand proposed protection zones, inthe
aggregate, would not cover more than 0.1 percent of the PEA’s population. Fourth, the Commission

requiredthe applicantto show that the protection zone would notinfringe upon any majorevent
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venue, arterial street, interstate or U.S. highway, urban mass transit route, passengerrailroad, or cruise
ship port. Finally, the earth station applicantisrequiredto coordinate with terrestrial fixed and mobile
licensees whose license areas overlap with the protection zone, in orderto ensure that the protection
zone does notencompass existing terrestrial operations. If the earth stationis authorized, the
Commission’s rules prohibit UMFUS licensees from placing facilities within the protection zone absent
consentfromthe FSS operator, and the FSS operator must respondin good faith to requests to place

facilities within a protection zone.

63. In petitions for reconsideration,some satellite operators seek arelaxation of the 0.1
percentlimits on populations affected by exclusion zones around their earth stations, curtailment of the
rulesthat limitthe impact of satellite operations on the provision of terrestrial services to usersin
transit, and elimination of the rules that limit earth station zones to three pergeographicarea. Parties

also seekvarious clarifications, which the Commission addresses below.

64. The burden of proof falls upon petitioners to demonstrate that FSS needs additional
flexibility to locate earth stations in the 28 GHz and 37.5-40 GHz bands, which primarily are designated

for terrestrial use. They fail to meetthatburden, exceptinthe limited instances discussed below.

2. 0.1 Percent Population Limit
65. Satellite petitioners and their supporters propose various ways to relax the rules that
limit earth station exclusion zones to 0.1 percent of the population of UMFUS license areas. Their
proposalsinclude applyingthe 0.1 percent limitto the entire country or Basic Trading Areas (BTAs)
rather thanto counties or PEAs, increasingthe limitto 0.2 percent, allowing satellite operators to deploy
earth stations anywhere outside of urban cores, and modifying the rule’s limits with respect to small and

medium-sized markets.

66. The Commission rejects the requesttoincrease 0.1 percent populationto 0.2 percentin

larger markets. As Nextlink argues, that change could have asignificant adverseimpact on terrestrial
29



service inurbanareas. Moreover, none of the proponents of this change have demonstrated that
increasingthe population threshold in larger markets is necessary to provide sufficient opportunity for
siting earth stationsin these bands. Asthe Commission observedinthe R&O, satellite operators will not
necessarily need to deploy earth stations in the more densely populated markets. Indeed, the Satellite
Broadband Operators have indicated thatthey can accept a limitof 0.1 percentinthe largest markets.
In addition, ViaSat, the FSS operatorthat appears to be mostinterestedinlocating earth stationsin

urban markets, supportsthe existing 0.1 percent limit.

67. On the otherhand, the Commission concludes that for smaller markets, relaxing the 0.1
percent population metricis consistent with the Commission’s goal of creating meaningful, targeted
opportunities to deploy additional FSS earth stations without harming terrestrial operations.
Maintainingthe 0.1 percent limitin smaller markets could make it more difficult for FSS operators to site
earth stationsinthose markets, which could drive earth station siting towards more heavily populated
places and centers of commercial activity. In contrast, relaxingthe 0.1 percent limitin smaller markets
is more consistent with the Commission’s goal of providing targeted opportunities for siting earth

stationsin more remote, less-densely populated areas.

68. On the otherhand, the Commission believes that SES and O3b have not justified the
level ofimpacton terrestrial servicethatthey seek. Inthe smallest markets, they have notjustified
limiting access toterrestrial servicesto up to 10 percent of the populationinthe 28 GHz band. Since
many of the smallest markets coverlarge geographicareas, FSS operators should have sufficient
flexibility witha 7.5 percent population limit. Inthe middle tier of markets, the Commission notesthe
concern of the Rural LMDS Operators that losing even 600 potential customers could make providing
service uneconomic. While SESand O3b attempt to justify the 600-person limitbased on an analysis of
one of theirexisting, grandfathered earth station, given the trend towards smaller, lowerimpact earth

stationsidentified by ViaSatand others, itis equitabletorequire FSS operators to make additional
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effortstolimittheirimpact on UMFUS in bands that are designated primarily forterrestrialuse. The

Commission anticipates that satellite operators will substantially reduce the sizes of the exclusion zones

that theyrequire by constructing artificial site shields or by taking advantage of naturally occurring

terrain features.

69. Takingthe entire record into account, the Commission will adopt a modified version of

the SES/03b proposal for providing additional flexibility in second- and third-tier markets. Forthe 28

GHz band, the limits will be as follows:

Population within UMFUS License Area

Maximum permitted aggregate population within

PFD contour of earth stations

Greaterthan 450,000

0.1 percent of populationin UMFUS license area

Between 6,000 and 450,000

450 people

Fewerthan 6,000

7.5 percent of populationin UMFUS license area

For the 37.5-40 GHz band, the population limits will apply on a PEA basis as follows:

Population within Partial EconomicArea (PEA)

where earth stationislocated

Maximum permitted aggregate population within

PFD contour of earth stations

Greaterthan 2,250,000

0.1 percent of populationin PEA

Between 60,000 and 2,250,000

2,250 people

Fewerthan 60,000

3.75 percent of populationin PEA
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The additional flexibility willencourage siting of earth stationsin areas with less population, decrease
potential conflicts between FSS and UMFUS, and maintain the primacy of UMFUS inthe 28 GHz and 39

GHz bands.

3. Other Limits on Earth Station Siting

70. Some satellite operators request that the Commission repeal, modify, and clarify the
R&Q’s limitations on deployment of earth stationsin places where they preclude terrestrial service to
people orequipmentthatare intransit or are presentat mass gatherings. EchoStarand Inmarsatalso
argue that the Commission’s transient population rules impair their ability to deploy gateway stationsin
places with ready sources of electricity, adequate roads to permitaccess for maintenance,
neighborhoods with appropriate commercial zoning, sufficient space forinstallation and expansion of
large satellite antennas with an unobstructed view of the sky, and sufficient cooling capacity forlarge
amounts of computing equipment. The Satellite Broadband Operators, whichincludethe petitioners,
recommend thatthe Commission’s prohibition against earth station interference with passenger
railroads be limited to Amtrak trains. The petitionersalso urge usto eliminate or curtail sharply the rule
barring FSS deployments near majoreventvenuesin the 28 and 37.5-40 GHz bands. The Satellite
Broadband Operators ask thatthey be allowed to extend their exclusion zones over majoreventvenues

exceptforthose with a seating capacity exceeding 10,000 people.

71. The Commission denies the requests to modify the additional limits on earth station
siting, with certain exceptions discussed below. EchoStarand Inmarsat contend that one of the reports
citedinthe R&0 demonstrates that fiber connectivity needed by earth station facilitiesis highly
correlated with majorroadways and railways. The Commission disagrees. The authors of the

InterTubes Report, which petitioners cite, emphasize that they are exclusively interested in the long-

haul fiber-optic portions of the Internetand do not even attempt to portray any of the short-haul fiber

routes that are used to add or drop off network servicesin many different places within metropolitan
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areas. Moreover, the Commission notesthatinthe 28 GHz band, where there are incumbent earth
stations, nolicensed earth stationis co-located with along-haul Internet node and the average distance
by road from a 28 GHz earth stationto the nearestlong-haul Internet node is 37.5 miles, with amedian
distance of 22.4 miles. Notably, arecentapplication for 20 gateway earth stations states that they will
be “at sites distributed throughout the United States that comply with the Commission’s 28 GHz siting
rules and have sufficient electrical facilities, reliable fiber-delivered broadband capacity, and ease of

access forpersonnel to provide operational support.”

72. Furthermore, the Commission continues to believe that the limitations that it has placed
on earth station siting provide incentives for FSS operators to avoid areas where there is goingto be
high demand for terrestrial service usingmmW bands. The wide bandwidths thatare availableto
terrestrial servicesinthe 28 GHz and 37.5-40 GHz bands will supportvital new terrestrial services on
roads, railroads, and mass transitroutes, and at ports, majoreventvenues, homes and offices. The
currentneed forwireless service along transit routesis clearfora variety of uses, including navigation,
and demandislikelytoincrease with advancesintechnology. Like peopleintransit, many who attend
major events use cell phonesto obtaininformation, to exchange text and images with others, and to
engage in other forms of communication. Thatis why mobile carriers often deploy temporary cellular
base stations at majorevents. The Commission anticipates that 5G services supported by millimeter-

wave spectrumwill engender more use of mobile telecommunications at live events.

73. The Commission agrees with the petitioners, however, thatitwould be helpful to clarify
the types of roads that earth station siting should avoid. The R&O restricted earth stationinterference
zones frominfringing upon any arterial streets orinterstate or U.S. highway. Onreview, the
Commission finds that limitation may be unclear. The Commission therefore clarifies this prohibition to
include only the following types of roads, as they are defined and classified by the U.S. Department of

Transportation:
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e |[nterstate

e OtherFreewaysand Expressways

e OtherPrincipal Arterial.

74. Regarding the R&Q’srestrictions on earth station interference to “majoreventvenues,”
the record does not provide a sufficient basis to specify which locations are considered such venues.
Generally speaking, the Commission considers a majoreventvenue to be any location where large
numbers of people could gatheron a regular basisin a settingwhere they would expect to use wireless
service. The Commission recognizes thatthere are multiple types of locations that could qualify,
including popularvenuesthatseatlessthan 10,000 persons. For example, the Commission agrees with
Verizonthatan arbitrary limit of 10,000 persons would improperly exclude venues such as the arena
where the Minnesota State Mavericks play ice hockey games (avenue seating 5,280 person). The
Commission declines to unnecessarily restrict these locations to venues seating more than 10,000
people, as advocated by the Satellite Broadband Operators. To the extentthatan UMFUS licensee is
concerned thatthe interference or protection contour of a proposed FSS earth station might encompass
a major eventvenue, the Commission expects thatthe UMFUS licensee willidentify the venue as part of
the coordination process, and the Commission expects that the parties will work cooperatively to
identify and avoid majoreventvenues.

75. For similarreasons, the Commission also declines to modify the R&Q’s limitations on
earth stationsitingthat would impair passenger railroads by narrowing that restriction to encompass
only Amtrak, as advocated by the Satellite Broadband Operators. This limitation properly encompasses
any passengerrailroads wherethere is goingto be high demand forterrestrial service using mmw

bands, such as key commuter rail lines.

34



4, Numerical Limits on Earth Stations

76. As noted above, the R&QO limited the number of earth station locations to three per
countyin the 28 GHz band and three per PEA in the 37.5-40 GHz band. Satellite operators urge usto
eliminatethose limits on the grounds that they are redundant, that it would be impractical for multiple
satellite operators to share the same sites, that the thousands of small footprints produced by large
fleets of NGSO satellites will each require agateway earth station, and that a numericlimitation might
have the perverse effect of forcing satellite operators to deploy gateway stationsin urban areas before
they have exhausted the siting opportunities of rural geographicservice areas with wide expanses of
thinly populated territory. Straight Path argues that the Commission should continueto apply numeric
limits to earth station deployments because there is no data in the record to support the claimthatthe
satellite industry will need more than 1,200 ground stationsin the 39 GHz band. FWCC saysthat itisnot
opposedin principle todropping the numericearth station limits if the Commission maintains

reasonable limits on population coverage.

77. In the 28 GHz band, whichislicensed forterrestrialuse on a county basis, the
Commission declines to eliminatethe numericlimit of three earth station locations perlicensearea. The
numerical limitations that the Commissionimposed are part of the framework that itadopted “to
provide FSS licensees with substantial opportunities to expand their limited use of the 28 GHz band to
deploy earth stations that do not have to protectterrestrial services, while minimizing the impacton
terrestrial operations.” FSS operators have notdemonstrated thatthey have a substantial needto
exceedthe numericlocation limitsimposedinthe R&O. Furthermore, eliminating those limits would be
inconsistent with the decision to prioritize terrestrial deploymentin these bands. In particular,
eliminating the numerical limits in smaller markets where the Commission grants additional flexibility to
FSS providers could inappropriatelyhinder deployment of terrestrial service inless populated areas.

The Commission notes thatin the smallest markets, allowing FSS providers to have aninterferencezone
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covering up to 10 percent of the population could impact asubstantially largeramount of area, since
populations may not be evenly distributedinrural areas.

78. The Commission will, however, increasethe three locations perlicensearealimiton
earth stationsinthe 37.5-40 GHz band, whichislicensed forterrestrialuse ona PEA basis. In that band,
where the FSS allocationis space-to-Earth, the function of earth stationsis to receive signals from
satellites, nottotransmit. Anearth station locationinthat contextrepresentsthe protectionzone
around one or more earth stations from which terrestrial operations are excluded, in orderto prevent
themfrom causinginterferencetothe earth stations. The existinglimit on earth station locations in that
band was based on the Commission’s calculations of populations that they were likely to cover, based
on the size of the protection zone that would be required to protect 37.5-40 GHz receiving earth
stations. The protection zone areathat the Commission used forthese calculations was provided in
comments from EchoStar, which stated that the radius of the exclusion zone around a 37.5-40 GHz earth
stationwould be up to two kilometers. Recently, Inmarsat, SES and O3b provided an analysis that
represents aseparation distance of less than 1100 meters from the center of a terrestrial mobile
deploymentareathat occupies an area of 3.8 square kilometers would be sufficient to protect an FSS
earth station. In anotherstudy, ViaSat purports to show that moderately sized stations on roof tops,
with appropriate shielding, could be embedded in urban or suburban settings where 5G systems are
deployed without requiring interference protection fromthe 5G system. Boeinganalyzes both studies,
and concludesthat eachis based onvalid assumptions and employs appropriatetechnical analysis, but
believesthatthe Inmarsat/SES/O3b submission used unnecessarily conservative assumptions and thata
separation distance of lessthan 500 meters would be sufficient. Whilethe assumptions ViaSatuses will
not apply to every earth station (not every earth station will be located on aroof or will be shielded),
based on the Commission’s analysis of the contribution submitted into the record of this proceeding by
Inmarsat, SES and O3b, and the ViaSatfiling, it now appears that earth stations can be designed that

require substantiallysmaller exclusion zones than the two-kilometer radius estimate available tothe
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Commission atthe time of the R&0O. With smallerexclusion zones, the Commission can justifyallowing
more satellite earth stationsinagiven area because the impactin terms of geographicareawill be
smaller.

79. Takinginto accountthe Commission’s current understanding of the required exclusion
zone and the fact that this bandis primarily aterrestrial band, the Commission believes thatit would be
reasonable toincrease the permissible number of earth station locations in the 37.5-40 GHz band from
three to 15 per PEA, but with no more than three earth station locations per county. The Commission’s
grant of relief onthe numerical limits in the 37.5-40 GHz band is premised onthe ideathat the exclusion
zonesrequired by FSSto protect theirearth stations are substantially smallerthan the Commission
originally believed. If, in reviewing FSS earth station applications, the Commission sees that FSS
providers are claiming substantially larger protection zones, the Commission reserves the right to take
appropriate action.

80. The Commission also declines to adopt ViaSat’s request to modify § 25.136 to allow the
deployment of additional “zero impact” earth stations on a protected basis, regardless of the numerical
earth station limits otherwise applicable in agiven county or PEA. These deployments may not have
“zeroimpact.” Inlight of the greaterflexibilitythe Commissionis granting above with respecttothe
absolute numberlimit on earth station locations, the Commission finds that ViaSat has not
demonstrated that the additional requested flexibility would be inthe publicinterest.

81 In addition, the Commission takes the opportunity to clarify the determinationin the
R&O that, for purposes of complying with the limit on the absolute number of earth station lo cations
withinan UMFUS license area, each location can accommodate multiple earth stations thatare either
collocated with each otheror at locations contiguous to each other. Asstatedinthe R&O, a “location"
inthis contextrefersto either, inthe case of earth stations transmittinginthe band, the contour within
which one or more earth stations generate a PFD no more than -77.6 dBm/m?*/MHz at 10 meters above

ground level, or, in the case of earth stations receivingin the band, the self-defined protection zone
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around one or more earth stations within which no terrestrial operations may be located. The
Commission clarifies that, although adding an earth station to a location will in most cases expand the
relevant contour, the R&0O does not preclude the expansion of such contours, nordoesit apply any
numericlimittothe numberof earth stations to be deployed atalocation, provided that the
deployment complies with other earth station siting limits in the Commission’s rules. Although the R&0O
doesnotlimitthe number of earth stations perse, it doeslimitthe proliferation of protection zones
surroundingthose earth stations, and that serves animportant policy objective.
5. Placement of Additional Antennas at Grandfathered 28 GHz Sites

82. EchoStar and Inmarsat ask us to clarify the extent to which additional earth station
antennas may be placed at grandfathered 28 GHz earth station sites, and SES and O3b specifically
request that the Commission exempts additional earth stations fromthe 0.1 percent population
limitation rule if they are located within one second of latitude and one second of longitude of
grandfathered sites. EchoStarand Inmarsat argue that, if the Commission requires grandfathered sites
to count againstthe 0.1 percent cap, other FSS operators will be unable to deploy precisely in those
areas that have beenidentified as most attractive to date. The Satellite Broadband Operators also argue
that the Commission should exclude grandfathered 28 GHz band earth stations from counting toward

the population limits.

83. The Commission rejects the petitioners’ requests forthree reasons. First, the
modifications that the Commission is making tothe 0.1 percent population limit provide substantial and
adequate relief to the requesting parties. Second, no material purpose would be served by addingade
minimis exception: one second of latitude equals about 31 meters, and one second of longitude in any
of the contiguous 48 states would be fewer than 30 meters. Third, EchoStarand Inmarsat state
elsewhere intheir petition thatit would be impractical in any case for multiple satellite operators to

share the same sites. Ifitistrue that otheroperators would be reluctantin any case to deploy their
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antennas at a grandfatheredsite thatis licensed to another operator, the Commission needs not be

concernedthattheywould be deterred from doing so by the absence of a furtherexceptionto itsrules.

C. Secondary Status of FSS in 28 GHz Band

84. In the R&O, afterevaluatingin detail prior rulemakingsinvolving the 28 GHz band, the
Commission rejected arguments from FSS providers and determined that FSS would be secondary to
both fixed and mobile terrestrial operationsinthe 28 GHz band. SIA asksthe Commission to clarify that
certain protected FSS operations are in fact co-primary with respect to the new UMFUS.

85. SIA simply repeats arguments thatit submitted earlierin response tothe NPRM, and it
presentsnonew theory ornew reason for why FSSshould be given co-primary status. The R&O
thoroughly considered thisissueand concluded that, “the 28 GHz band will play avital roleinthe
deployment of advanced mmW services, and fully upgrading FSS under the Commission’s service rules
to co-primary status would be inconsistent with this goal and would be unnecessary to meet the FSS
community’sneeds.” Accordingly, the Commission rejectsthataspectof SIA’s petition as repetitious,
pursuantto § 1.429 of itsrules. Moreover, the Commission has again reviewed the recordin the light of
the arguments urgedin SIA’s petition and the Commission finds no reason to depart from the findings of
fact and conclusions contained in the decision.

D. 28 GHz Aggregate Interference

86. Commenters have expressed concern that upward transmissions from large numbers of
terrestrial stations will, in the aggregate, generate enough powerto be received at the satellite’s
receiver, thus degrading the satellite’s performance. Inthe R&0O, the Commission, after notingthat FSS
was secondary to both fixed and mobile services, concluded that, “the record in this proceeding does
not demonstrate that the rules that we adopt today would significantly risk harmful interference to
satellite operations because of aggregate interference received at the satellitereceiver.” The

Commission rejected requests from FSS providers to limit the aggregate skyward transmissions of
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UMFUS providersinthe 28 GHz band. In petitions forreconsideration, satellite operators argue that we
shouldreconsiderourearlierdecisionand setan overall limit on aggregate interference to satellite
receivers.

87. The Commission denies the petitions for reconsideration on thisissue because none of
the petitions forreconsideration make the requisite showing under § 1.429 of its rules with respect to
the aggregate interference issue. The petitions filed by satellite operators are deficientintwo
significantrespects. First, they fail to acknowledge the defects identified inthe R&Q in the technical
studies thatformedthe basisfortheirarguments. Second, and more fundamentally, the requests of the
satellite operators are inconsistent with the Commission’s goal of providing UMFUS licensees with a
flexible rules framework that could allow them to provide avariety of services. Boeingand SES/0O3b ask
the Commissiontoembed intoits rules certain characteristics thatare underdevelopment formmw
mobile systems, such as beamforming, antenna downtilt, and power control. The Commission adopted
technical rules that were as flexible as possible, while at the same time preventing harmful interference.
By doingso, the Commission maximized the ability of licensees to design and evolve their networks
accordingto theirown judgement andthereby offer new and innovative services to the public.
Establishing specifictechnical parametersin the Commission’s rules based on its understanding of
technological developments at one pointin time would risk preventing licensees from develo ping new
servicesto meet marketdemand. The limits on emissions that the satellite operators seek could limit
the ability of UMFUS licensees to operate certain types of networks.

88. Finally, the Commission rejects petitioners’ argument that the Commission’s failure to
adoptrulesto limitaggregate interference to satellites licensed by countries that are adjacenttothe U.S
constitutes abreach of its country’s obligations underinternationalagreements. AsInteland CTIA point
out, the rulesadoptedinthe R&0O already provide more protection to other countries’ satellites thanis

required by ITU rules.
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89. The Commission retains the authority to monitor developments and interveneto
preventunacceptable interference to satellites if that becomes necessary, but itfinds no evidence to
date that suggests thatany such intervention will be necessary. The R&QO explained why itis unlikely
that the addition of mobile services to the 28 GHz band will cause significantinterference to satellitesin
the 28 GHz band, and petitioners have provided no basis to revisit that conclusion at thistime.

E. Base Station Power Limit

90. In the Reportand Order, the Commission adopted a base station powerlimit of 75

dBm/100 MHz EIRP for UMFUS. For channel bandwidthslessthan 100 megahertz, the permitted EIRP
was reduced below 75dBm in proportion to the amount of bandwidthinvolved. Boeingasksthe
Commissionto reconsiderthe 75 dBm limitand adopt the 62 dBm limit proposed inthe NPRM.

91. The Commission denies Boeing’s petition on thisissue. Boeing claims thatthe
Commission adopted the 75 dBm powerlimit without a “real technical or policy foundation...” That
characterizationisinaccurate. Asnoted above, the 75 dBm power limit made the UMFUS rules
consistent with rules forother mobile services and reflected a consensus of partiesinvolvedin
developing equipment and service. Tothe extent Boeingand O3b are concerned about the ability to
place earth stationsin the 37.5-40 GHz band, the Commission notes that UMFUS licensees will be
requiredto protect earth station facilities pursuantto § 25.136 of the Commission’srules. Tothe extent
that Boeing’s advocacy is based onits desire to operate userequipmentinthe 37.5-40 GHz band, the
Commission’s decision denyingits request to allow operation of FSS userequipmentin 37.5-40 GHz
makes this concernirrelevant. While Boeing's technical study assumed that UMFUS base stations were
operating continuously at 75 dBm, that deployment scenariois unrealisticbecause UMFUS facilities will
have incentives to operate at the minimum power necessary. The Commission acknowledges that many
terrestrial service proponents have described systems that have lower transmitted power, butits

UMFUS rules are designed to facilitate the deployment of awide variety of mmW technology. The
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Commission does not believe it would be appropriate to limit the development of new technology or
deployment of novel services by needlessly limiting the power of UMFUS equipment.

92. The Commission also denies Boeing’s request to establish aseparate total radiated
powerlimit. The Commission agrees with Intel and T-Mobile that such a limitis unnecessaryand
burdensome. Boeing has not explained why the UMFUS bands are meaningfully differentfrom other
bands where the Commission has only adopted EIRP limits.

F. Base Station Location Disclosure

93. EchoStar/Inmarsat and SES/O3b ask the Commission to require the creation of a
database of UMFUS facilities to facilitate coordination between FSS and UMFUS. Given the potentially
huge number of deploymentsinthese bands, itwould be extremely burdensometo require UMFUS
licensees to maintain and update information on each deployment. Onthe otherhand, FSS providers
would only need this information when they were planning to coordinate an earth station location. The
Commission disagrees with SES/O3b that the existing coordination procedures are inadequateforthem
to obtain the information they need to coordinate with existing UMFUS licensees. The part 101
coordination rules, which apply to coordination of proposed earth stations, require UMFUS licensees to
specify the technical details relevant to any objection. The Commission concludes thatthe burden of
the disclosure requirement would far outweigh any benefit. The Commissionthereforedenies the
petitionsonthisissue.

G. 64-71 GHz

94, The Commission affirms the Commission’s decision to authorize unlicensed operations
across the entire 64-71 GHz band. Contraryto petitioner’sarguments, the Commissionthoroughly
articulated the publicinterest benefits of making 64-71 GHz available forunlicensed use, and the
Commission’s decision took into account the needs of both licensed and unlicensed services. In

contrast, petitioners have provided no explanation as to how they would make use of thisband as a
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licensed band, and they mostly repeat arguments previously considered and rejected by the
Commission.

95. Petitioners’ focus on the amount of spectrum made available for licensed versus
unlicensed use is misguided. The Commission has previously explained that this was not a valid
comparison when respondingto claims of “gigahertz parity” from commenters who shared the same
view as CTIA. Furthermore, the Commission makes additional spectrum availableforlicensed use, and it
will continue to work to make more licensed spectrum availabl e.

96. The Commission’s expectation that unlicensed services would quickly servethe public
interestinthe 64-71 GHz band, based on the band’s adjacentlocation tothe 57-64 GHz band where
WiGigdevices are beingactively deployed, is supported by the fact thatthe FCCEquipment
Authorization Database shows closeto 200 product certification grants for operationinthe 57-64 GHz
band. Furthermore, the Commission notes thatthe technical specifications for 802.11ad unlicensed
devicestooperate inthe 64-71 GHz band are already supportedinthe approved IEEE 802.11-2016
standard, using the same communication protocols for six 2160-megahertz wide channels.

H. Mobile Spectrum Holdings (In-Band Aggregation Limits)

97. CCArequests reconsideration of the Commission’s decision not to adopt band-specific
limits foreach of the 28 GHz, 37 GHz and 39 GHz bands. Inthe R&O, the Commission found that band-
specificlimits were unnecessary, stating because any technical differences between these threebands s
not sufficient to significantly affect how these spectrum bands might be used. The Commission finds
that CCA merely restates general arguments previously considered and rejected, and the Commission

therefore denies its request forreconsideration.

L. 28 and 39 GHzLicense Area Sizes
1 28 GHz Band
98. In the R&0, the Commission selected counties as the base geographicunitfor UMFUS

license areasinthe 28 GHz band and subdivided existing Basic Trading Area (BTA) licenses into counties.
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Several petitioners seek reconsideration of the Commission’s choice of countiesinthe R&O. Their
argumentsin favor of reconsideration largely involve what they see as anincreased monetary,
administrativeand technological burden created by switchingto counties as opposed to BTAs.

99. The Commission denies thesearguments because they were fully considered and
rejected by the Commission inits R&O, and petitioners have failed to presentany basis for revisiting its
decision. The Commission fully considered and rejected the following concerns before reachingits
decision, namely that (1) counties did not fit the contemplated services to be offered using mmw
spectrum; (2) counties would resultin more borderareas requiring greater coordination; (3) the number
of counties would impose administrative burdens on licensees and the Commission; and (4) requiring
buildout showings onacounty basiswouldincrease licensees’ costs. The Commission also noted thatit
had moved towards license areas based on EAs and that counties were more consistent with EAs.
Finally, it noted that using BTAs for UMFUS would require anew licensing agreement with Rand
McNally, the owner of BTAs. It concluded that county-based licenses would afford alicensee the
flexibility to develop localized services, target deployment based on market forces and consumer
demand, and facilitate access by both smallerand larger carriers — and that these benefits outweighed
any administrative burden onlicensees orthe Commission. The Commission, rejecting the arguments
that many counties previously included in BTAs would be abandoned becauseit was noteconomically
viable oradministratively cost-effective to build them out, concluded thatit would be betterto allow
new providers to obtain licenses and make use of that spectrum. The Commission believes this logic
applies equally torural areas, tribal land, counties containing military bases, or counties that contain
federal lands such as the National Parks. To the extentlicensees previously acquired these areas under
the expectation that they would provide service, itisinconsistent forlicensees to now deny such intent.
Ifthereis nointentto provide serviceinan area, they should surrenderthese licenserights and give

othersthe opportunity to provide servicein those areas.
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100. The Commission considered the move to a county-based licensefairtoincumbents
because they notonlyretained theirfixed license rights but also would gain valuable mobile rights by
virtue of acquiring UMFUS licenses. The Commission concluded generally that the benefits of these
smallerlicenseareas outweighed any administrative burden on licensees and on the Commission. To
the extent Petitioners are now making new arguments, such claims would appearto be barred because
they have not justified why they failed to raise such arguments previously or why itis incumbent upon
us to review theminthe publicinterest.

101. The Commissionrejectsthe takingsargument raised by Nextlinkand CCA. “[C]ourts
have concluded thatlicensees do not have property rightsin any license thatthe Commissionissues to
them, and so are not protected by the Fifth Amendment.” Itisalso “undisputed thatthe Commission
has always retained the powerto alterthe term of existinglicenses by rulemaking.” Noristhere
anythinginherently unfairin the Commission’s action. LMDS licenses have received mobile use rights
they previously lacked and these licensees were given extratime to fulfilltheir buildout requirements.

2. 39 GHz Band

102. CCArequeststhatwe reconsiderthe Commission’s decision to dividethe 39 GHz band
into PEAs from previous EA-based license areas becauseit allegedly willharmincumbents by increasing
the burdens and costs of buildout. The Commission rejects these arguments for most of the same
reasonsitrejects these arguments with respect tothe 28 GHz band. One distinction the Commission
observes betweenthe 28 GHz bands and 39 GHz bands, however, isthatinthe 39 GHz band, the
decisiontoallocate license areas by PEA should address many of the petitioners’ concerns. Specifically,
the magnitude of change between EAs and PEAs is far smallerthan the change from BTAs to countiesin
the 28 GHz band. There are 176 EAsand 416 PEAs, whereas there are 493 BTAs and 3,174 countiesor
county-likeareas. The Commission correctly concluded that use of the PEA formed the appropriate
middle ground between counties and EAs because PEAs were small enough to permit accessto licenses

by smaller carriers while still large enough to incentivize investmentin new technologies. The PEA
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license size should thus address many of the monetary and administrative cost burdens that Petitioners
decry.

J. Performance Requirements for Incumbent Licenses

103.  Asan alternative toreconsideringits decision to divide the current 28 GHz BTA-based
LMDS license areas into counties, several petitioners argue the Commission should eitherreduce its
performance requirements or provide incumbent licensees with greater flexibilityin meeting these
requirements. Parties also seek similarrelief forincumbent 39 GHz licenses. We decline to adopt either
of these proposals.

104. The Commission continuesto believethat extending the deadline for meetingthe new
performance requirements to 2024 for incumbent licensees provides sufficient relief. Petitionersignore
the fact that buildout obligations serve the important purpose of ensuring that scarce spectrum
resourcesare put to use and deployedinamannerthat servesall communities. Indeed, the
Commission’s construction obligations promote the Commission’s objective of making spectrum
“available, sofaras possible, to all the people of the United States” regardless of where they live. The
Commission rejects as unsupported and contrary tothe publicinterest the ideathat, in thisinstance,
allowinglicenseesto hold onto unused spectrum indefinitely would promote service. Inthe R&O, the
Commission noted the various proposals by parties that would have permitted incumbent licensees to
meettheirthen existing performance requirements beforethe end of theirlicense terms. Petitioners
largely repeat the same arguments and the Commission denies them on the ground they are plainly
repetitious. Tothe extent petitioners attemptto craft variations onthose previous performance
proposalsorpropose entirely new performance standards, they have not adequately explained why
they could not have raised these arguments at the earlier stage of the proceeding, and the Commission
seesnoreasonto review its performance requirements on publicinterest grounds.

105. The Commission continues to believethat the 2024 deadlineforincumbentsto meet

buildout requirementsisreasonable. Indeed, developments since release of the R&QO indicate that the
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Commission’s 2020 estimate for availability of equipment may have been pessimistic. Both Verizonand
AT&T have commenced trials forroll-out of commercial 5G services. Verizon has begun offering 5G
mobile and broadband service to pilot customersin 11 cities, and AT&T conducted itsfirst 5G business
customertrial in 2016 and states that it is currently pursuing 5G video trials with DirecTV NOW as well
as additional fixed and mobile 5G trials with Qualcomm and Ericsson. Furthermore, itis estimated that
3GPP standards for Non-Standalone NewRadio (NSA NR) will be completed by March 2018, and that full
Standalone New Radio with Next Generation Core will be completed by September2018. The
Commission believes these developments belie petitioners’ claims that they will not have sufficienttime
to meet performance requirements by 2024 due to the inability to obtain equipment.

106.  Finally, the Commission rejects the argumentthat parity requires thatincumbent
licensees receive the same amount of time as new licensees to meet their buildout requirements.
Incumbents have an advantage over potential new UMFUS licensees becausethey have immediate
access to spectrum and can begin planningfor deployments now.

K. Splitting of 28 GHz Band into Two Licenses

107.  Nextlink asks that the Commission reconsiderits decision to splitthe 850 MHz A1 Band
intotwo 425 MHz segments and instead make this spectrum availablefor UMFUS as a single band. We
denythisrequestboth because itis plainly repetitive and because petitioners have failed to rebut the
reasoning of the R&0O which found thata splitband would increase competition.

108. The Commission denies Nextlink’s request on the meritsand because Nextlink seeks to
reargue matters that the Commission thoroughly considered. Nextlink’s assertion that the Commission
does not provide a valid basis for splittingthe Alband intotwo 425 megahertzlicensesisincorrect. As
T-Mobile argued inresponse tothe NPRM, “where available bandwidth is more limited, asitis at 28 GHz
and may be inotherlowerbands, smallerlicense blocks should be licensed in orderto preserve
competition.” AT&Tand NSMA also supportsmaller channelsinthe 28 GHz band. Nextlink previously

had alleged that bifurcatingthe A1band would exacerbate the problems it had raised against county
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based licensing, such asincreased costs and ‘stranding’ deploymentsin different halves of the Alband,
but those arguments were considered and rejected by the Commission. On balance, the Commission
continuesto believe that the benefits to competition of having multiple licenses in an area outweigh any
marginal increase in coststo licensees.

L. Applicability of Part 30 Rules to Satellite Operations

109.  EchoStar and Inmarsat note that § 30.6 of the Commission’s rules states that when
providing FSS services, UMFUS licensees must operate consistent with part 25 of our rules governing
satellite communications. EchoStar and Inmarsat ask for a clarification that FSS operators holding
licenses “forthe purpose of protecting FSS operations” would only be subject to the following UMFUS
servicerules: (1) Section 30.5 (Service Areas); Section 30.104 (License Term); and (3) Section 30.106
(Geographicpartitioning and spectrum disaggregation).

110.  EchoStar and Inmarsatare correct that the Commission did notintend toapply part 30
technical rulesto satellite operations. Accordingly, the Commission will revise § 30.6 to state explicitly
that part 30 technical rules do notapply when UMFUS licenses are used in connection with satellite
operations. The part 30 licensingrules do apply, however, to all UMFUS licenses, regardless of use. For
example, if asatellite operatoracquired an UMFUS license at auction, it would acquire those licenses
pursuantto the competitive biddingrulesin part 30, subpart D. Furthermore, the Commission buildouts
requirements apply to all UMFUS licenses, butthere is aspecial provisioninthe rules allowing FSS
operators to comply with those requirementsinagiven county by demonstrating that an earth station is
inservice, operational, and using the spectrum associated with the license. Accordingly, the
Commission denies the petitiontothe extentitseeksto broadly exclude FSS operations fromthe

UMFUS licensingrules.
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V. MEMORANDUM OPINION AND ORDER

A. 48.2-50.2 GHz

111.  Atthistime, the Commission declines to authorize fixed and mobile use in the 48.2-50.2
GHz band, butrather retain the broad flexibility of satellite systems to operate in thatband. The
Commission believes the satellite broadband services that could be delivered over the networks
proposed by Boeing, SpaceX, and others could play a useful role in bringing the benefits of broadband to
more Americans. Giventhe currentstate of satellite technology, these systems would need access to
spectrum where satellite end user devices can operate. The Commission’s actions will provide FSS
operators with 2 gigahertz of both uplink and downlink spectrum where they can operate satellite end
user devices and earth stations without having to share with terrestrial licensees. Inaddition, the
Commission recognizes the importance to the satellite industry of having spectrumto freely deploy
uplink userterminals across the United States. Further, the Commission notesthatthereisno
explanationinthe record forhow the V-band could work successfully for both satellite and terrestrial
providers without dedicated spectrum for FSS end-userterminals. Accordingly, while the Commissionis
making additional spectrum, including the 47.2-48.2 GHz band, available for terrestrial use, it will
reserve the 48.2-50.2 GHz band for FSS use at this time, pursuant to the existing part 25 rules, in order

to give satellite operators an opportunityto provide servicesin the V-band.

B. 40-42 GHz

112. The Commission declines to authorize mobile use in the 40-42 GHz band at this time.
No proponent of mobile use forthis band has explained how such use would be consistent with the
operation of satellite userdevicesin this band. Thisanalysisis differentfrom the sharinganalysis
between UMFUS and individually licensed earth stations becausethe numberand location of
individually licensed earth stations can be controlled. Aswith 48.2-50.2 GHz, the Commission will
reserve the 40-42 GHz band for FSS use at this time, pursuanttothe existing part 25 rules, in orderto

give satellite operators an opportunity to provideservicesin V-band.
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113. The Commission acknowledges the ongoinginternational studies at the ITU-R for mobile
(IMT) use inthe band 37-43.5 GHz. The Commission notesthatthe benefits of global harmonization are
not limited to situations whereall regions have identical spectrum allocations and can be facilitated
through the use of radio tuningranges. Radiotuningrangesallow manufacturerstodevelop equipment
that can operate across multiple bands within a contiguous range while allowing regulators flexibility to
manage spectrumresources for domesticrequirements. The Commission willcontinueto follow the
ongoing studiesinthis bandleadingupto WRC-19.

C. 71-76 and 81-86 GHz Bands (70/80 GHz Band)

1. Introduction

114.  On October 16, 2003, the Commission adopted a Reportand Order establishing service

rulesto promote non-Federal development and use of the mmW spectrum in the 71-76 GHz (70 GHz),
81-86 GHz (80 GHz), and 92-95 GHz (90 GHz) bands, which are allocated to non-Federal and Federal
userson a co-primary basis. Based onthe determination that highly directional, “pencil-beam” signal
characteristics permit systemsinthese bands to be engineered so that many operations can co-existin
the same vicinity without causinginterference to one another, the Commission in 2003 adopted a
flexible and innovative regulatory framework for the bands. Specifically, the Commission created a two-
pronged authorization schemefornon-Federal entities for the entire 12.9 GHz of spectruminthe band.
First, a licensee applies fora non-exclusive nationwide license; second, the licenseeregisters individual
point-to-pointlinks. Under thislicensing scheme, anon-exclusive license serves as a prerequisite for
registeringindividual point-to-pointlinks. Licensees may operate alink only afterthe linkis both
registered with a third-party database and coordinated with NTIA. This flexibleand streamlined
regulatory framework was designed to encourage innovative uses of the mmW spectrum, facilitate
future developmentin technology and equipment, promote competition in the communications
services, equipment, and related markets, and advance sharing between non-Federal and Federal

systems.
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115. As of June 12, 2017, there were 454 active non-exclusive nationwide licenses covering
the 70 GHz, 80 GHz, and 90 GHz bands. Based uponinformation available fromthe third-party database
managersthat are responsible for registering links in those bands, as of June 10, 2016, there were
approximately 11,882 registered fixed links inthe 70 GHz and 80 GHz bands.

116.  Accessto these bandsisbased ona setof spectrumrights and sharing mechanisms
between Federal and non-Federal users, and among different types of non-Federal uses (fixed and
satellite). Inthese bands, non-Federal operations may not cause harmful interferenceto, norclaim
protection from, Federal FSS operations located at 28 military bases. Inaddition, inthe 80 GHz band,
licensees proposingtoregisterlinks located near 18 radio astronomy observatories must coordinate
theirproposed links with those observatories. Third-party database managersare responsible for
recording each proposed non-Federal linkin the third-party database link system and for coordinating
with NTIA’s automated “green light/yellow light” mechanism, under which a non-federal link entered
into NTIA’s systemis eitherapproved for 60 days (green light) or subject to further coordination (yellow
light), todeterminethe potential for harmful interference to Federal operations and radio
observatories.

2. Mobile Use

117.  The Commission declines to authorize mobile use inthe 70 GHz and 80 GHz bands under
UMFUS rules at thistime. There is broad supportinthe record forfocusingonand enhancingthe
existingrules for fixed use of the band, whilethere is little consensus among the proponents of mobile
use as to how to coexist with fixed links. Underthe existing licensing mechanism, these bands can play
an importantrole in 5G development by facilitating backhaul and other fixed uses. Itisimportant not
onlyto protect existinglinks butalso to provide an opportunity forfuture growth of FSin these bands as
demand for backhaul and other related services increases.

118. The Commission has several proposals pendingin its Wireless Backhaul proceeding (WT

Docket No. 10-153) to modify the existing rules forthese bands. The proposalsinclude adjustments to
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the antennastandards, allowing +/- 45 degree polarization, establishing a channelization plan, requiring
construction certifications forregistered links, and allowing minor modifications to link registrations.
The Commission also notes that companies such as Aeronet, Google, and The Elefante Group have
proposed different usesforthese bands which neitherfit the traditional mobile broadband norfixed link
models. The Commission’s best course of actionis for it to considerthose proposals and possible future
usesinthe Wireless Backhaul proceeding. Once the Commission decides what changes, if any, to make
to the existingrules, itencouragesinterested parties to discuss possible methods of promoting
coexistence between fixed links and mobile operations. The Commission reserves the right to revisit this
issue as mobile use deploysin other mmW bands, technology develops, and as further thoughtis given
to mobile/fixed coexistence.
3. Indoor-only Unlicensed Use under Part 15

119. The Commission declines at this time to authorize indoor-only unlicensed use under part
15 of itsrulesinthe 70 GHz and 80 GHz bands. The Commission finds that little has changedsince it
rejected the use of unlicensed devises in the 70 GHz and 80 GHz bandsin 2003. The Commission further
finds that, given the risks of interference to existing fixed uses, additional studies are warranted before
consideringindoor unlicensed use in the 70 GHz and 80 GHz bands. Parties supporting unlicensed
indooruse inthe 70 GHz and 80 GHz bands fail to provide sufficient evidence that such use would cause
no interference to authorized uses. Rather, theyrely on general referencestothe propagation
characteristicsin these bands, building materials, device limitations (e.g., arequirement that equipment
comply with § 15.257 of the rules), orthey advocate the adoption of an SAS framework to protect
authorized uses frominterference.

120. The Commission furtherfinds that the current availability of 14 gigahertz of contiguous
spectrum forunlicensed operationsimmediately below the 70 GHz band reducesthe urgency to
introduce unlicensedindoor use inthe 70 GHz and 80 GHz bands. In thisregard, the Commission notes

that, while unlicensed indoor use is permitted underpart 15 at 90 GHz, no equipment has been
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authorized foruse as of June 12, 2017, so it would be premature to extend the rules of ayet-to-be
successful serviceto the bandsimmediately below it that, as demonstrated by the record, supporta
thrivingmmW service. The Commission furtherfinds thatitis neither necessary nor cost-effectiveto
establish ageolocation database to facilitate coordination of unlicensed devices at this time, as
proposed by OTl and PublicKnowledge. The Commission’s decision to delay introducing unlicensed
indooruse at thistime furthers the publicinterest by protecting existing operations and successful
servicesinthe 70 GHz and 80 GHz bands without foreclosing futureinnovationsinthese bands.

D. 37.5-40 GHz Band Satellite Issues

1 Satellite Power Flux Density Limits

121.  The Commission concludes that the record does not establish conditions underwhich
FSS could operate ata higher powerflux density (PFD) consistent with terrestrial use of the band. The
Commission recognizes that Boeing has devoted considerable effortto address its questions about the
rain fadingissue. Atthistime, however, the Commission believes that allowing FSSto operate witha
higher PFD would be inconsistent with its decisions to designate 37.5-40 GHz as an UMFUS band and to
grant UMFUS licensees the flexibility to provide awide variety of fixed and mobile technologies. UMFUS
technologies are new, rapidly evolving, and proliferating. Boeing’s studies emphasize coexistence with
mobile broadband systems, butthatis not the only use case being developed forthis band. Verizon
announced thatit will begin offering 5G fixed wireless service to pilot customersin 11 citiesin the first
half of 2017, and AT&T conducted itsfirst 5G business customertrial in 2016 and states that it is
currently pursuing 5G video trials with DirecTV NOW as well as additional fixed and mobile 5Gtrials with
Qualcomm and Ericsson. The Commission notes thatthe existing PFD limits for satellite signals were
designedto protect fixed systems. Anotheruse case isloT devices, which Boeing did not specifically
consider. Byone informed estimate, the loT market could grow from an installed base of 15.4 billion
devicesin 2015 to 30.7 billion devicesin 2020 and 75.4 billionin 2025. The most salientissue, however,

isnot the sheernumberof loT devices that are likely but the plethora of designs being developed.
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122.  Boeing’sanalysis proposestoimpose limits on equivalent power-flux density (EPFD)
instead of PFD on the ground. EPFD limits have been usedin the Commission’s rulesto address the
interference from NGSO FSS systems to GSO space stations as well asto earth stations receiving from
such space stations. Inthese situations, the pointing direction of the interfered-with earth station
antennais fixed, the antenna pattern of the earth stationis known, and the radio propagation
conditions can be approximated by line of sight propagation. By contrast, UMFUS receivers use phased
array antennasto dynamically form beamsinthe direction of the transmitter overthe relative path of
motion, and the received signals are generally subject to multipath propagation conditions. Boeing’s
analysis addressed the dynamicnature of UMFUS beamforming by modeling the random pointing of
UMFUS antennas while using a 3GPP-suggested antenna pattern, and Boeing also presented computer
simulation results for multipath environmentsin nine cities. Boeing’s computersimulationsillustrate
the complexity of characterizing the interference performance of these systems and, evenif the
Commission was to adopt EPFD-based limits, additional work would be required. Furthermore, UMFUS
receiversare inthe early stage of development and have notyet been manufactured for deployment.
Any EPFD limit setat thistime based on a 3GPP-suggested antenna pattern may limitthe future
development of antennareception technology for known applications or forapplications that have not
even been conceived.

123. Boeinghas made a good faith effortto model a broadly representative range of UMFUS
devices and pointing conditions, but at this nascent stage of the technology itwould be impossible to
capture all variants of UMFUS use cases that could yetemerge. Underthese circumstances, Boeing and
others have not yet metthe burden of proving that they can strengthen their satellite signals during rain
storms withoutinterfering with terrestrial systemsin the 37.5-40 GHz band. Accordingly, the

Commission will not make any changesto § 25.208(q) or (r) of itsrules.
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2. Authorizing Satellite User Equipment

124. The Commission finds that allowing satellite earth stations in the 37.5-40 GHz band has
the potential toresultina negative customer experience for satellite broadband consumers. Itistrue
that no earth stationsinthe 37.5-40 GHz band will generate any directinterference because earth
stations operate inareceive-only mode inthatband, where satellite operations are authorized onlyina
space-to-Earth mode. In general, however, consumer earth stations tend to need stronger satellite
signalsthan larger, more sophisticated gateway earth stations. The Commission has denied Boeing’s
requestforincreased powerlevels at thistime, but Boeing could renew its request. If the Commission
allowed satellite user equipment to use 37.5-40 GHz on an opportunisticbasis, but the buildout of
terrestrial systems eventually required FSS operators to relinquish their use of channels below 40 GHz,
customers could experience areductioninservice quality. The Commission does notagree with
Boeing’s argument that consumers could simply narrow their usage to bands above 40 GHz, where
satelliteis primary. Ifitis true, as Boeingargues, that additional bandwidth below 40 GHz is necessary
to provide adequate high-speed Internet service to consumers, then surely those same consumers
would experience adecline inthe quality of theirservicesif they were required to relinquish those
channels. Alternatively, if those consumers would not experienceadecline inthe quality of theirservice
upon relinquishing channels below 40GHz, the implicationis that those channels are not necessary for
the delivery of high-quality satellite service.

125. The Commission agrees with Boeing that satellites could complement terrestrial services
by providing assured coveragetorural areas, and it acknowle dges that mmW mobile services will likely
appearfirstin high-trafficareas. Recentdevelopments, however, suggest that the same technologies
that will support non-line-of-sight service to mobile users over short distances willalso be able to
supportnon-line-of-sight serviceto fixed users overlongerdistances. Forexample, Starry says that it
can provide fixed mmW serviceto consumers at distances up to 1 kilometer. However, the Commission

findsthat FSS proponents have not mettheirburden of demonstrating that allowing satelliteend user
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devicesin 37.5-40 GHz is necessary and appropriate. FSSwill retain the 40-42 GHz band where satellite
end userdevices can be located without restriction. Inaddition, FSS can use the 37.5-40 GHz band for a
limited number of individuallylicensed earth stations. The Commission believes this framework
promotes efficient spectrum use while providing both UMFUS and FSS with the opportunity to provide
service.

E. Performance Requirements — Non-Federal Use-or-Share

126. The Commission declines to adoptany use or share regime forany of the part 30 bands
at thistime. Thisonly addresses use-or-share between non-Federal licensees. The Commission’s
decision here does not limit or prejudge any actions it may take concerning sharing mechanisms with
Federal usersinshared bands. Furthermore, the Commission’s decision herein does not encompass the
Lower 37 GHz Band, either between Federal and non-Federal users or between non-Federal users.

127. Therecord reflectsalack of consensus on whetherto adopta use-or-share approachin
the subject bands, and even amongthose who support the concept, on what specificuse -or-share
regime would bestserve the publicinterest here. Inany event, the Commission’s assessment of the
record leads usto conclude that the case has not been made thatany one of the proposed variants of a
use-or-share regime is likely to yield significant benefits. In contrast, commenters opposing
implementation of ause-or-share regime in the subject bands have convinced us that whateverthe
speculative benefits may be, they are greatly outweighed by the likelihood that a use -or-shareapproach
will discourage investment and delay deploymentin these bands.

128.  In particular, administering the shared areas would appearto be overly burdensome,
whetherthatburden fell on the Commission, the licensee, orthe incoming shared users. The
Commission notes the burden would be particularly highin mmW bands, given the very large number of
possible deployments due to the limited propagationinthesebands. Moreover, potential business
modelsinthese bands might not necessarily blanket large portions of the geography or populationin

the licensed areas duringthe initialterm. Some commentersindicated cautious support fora use-or-
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share mechanismthat would enable the licensee to “claw back” previously-shared spectrum if their
future expansionrequiredit, but such clawing back would be difficult to execute in practical terms, and
would necessarily cause disruption to the operations of the shared users, potentially including
customersamongthe public. AnySAS the Commission adopted to administer this system would face all
the challenges it has discussed in other contexts, including difficulty defining appropriateterms and
equitably distributing the cost of establishingand maintainingit. The Commission would also be risking
significant delaysin deployment of mmW networks during the time required to address these concerns.

129. Discouraginginvestmentisalsoaserious consideration. A prospective licensee
purchases rightsto a defined area, subjectto a defined license term with defined buildout requirements
at the end of it, which are calculated to be reasonably achievable within that timeframe. Prospective
licensees plantheirauction bids with these specificationsin mind. A use-or-share regimedivorced from
buildout requirements, which opened up the entire portion of the license areanotin actual use by the
licensee on some date, would underminethis system and introduce uncertainty and instability into the
auction process. Giventhe record on thisissue, the Commission finds thatimposing a use-or-share
regime at thistime would discourage investment. The Commission believesits concerns are particularly
relevantinthese bands given the nascent state of technology and the potential scale and cost of
deployments.

130.  Giventhe well-documented challenges that would accompany the adoption of ause-or-
share regime, the Commission would need a clear showing of benefits from ause-or-shareregimein
orderto adopt sucha regime. Nosuchshowinghasbeen made here. Inthe 3.5 GHz band, the part 96
SAS-based system provides aform of use-or-share. The UMFUS bands that the Commission has
established so fargenerally do not have similarincumbent or Federal coordination issues. Although
some commenters argue that use-or-share would increase the efficiency of spectrum use in UMFUS
bands, any such increase would require both entities willingand able to take advantage of such a

regime, and a mechanismto be in place, while also preserving licensees’ rights.
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131.  Thedifficulty of crafting such a balanced mechanismis discussed above. Inthe matter
of willing entities, the Commission notes that those commenters supporting use-or-share do not agree
on how such a regime should be structured; all others who commented are opposed. Withregardto
the comments from Inmarsat and O3b, the Commission does not believe thata use-or-share regime that
isuseful only tothe satellite industry, at the cost of complicating terrestrial deployment, isinthe public

interest. The use-or-share conceptwas proposed as away to encourage additional flexible use of the

UMFUS bands. That goal certainly encompasses additional sharing opportunities for satellite operators,
but notto the extentthatitimpedesterrestrial deployment. Sharing mechanisms that will allow
satellite operators to coexist with terrestrial licensees in the UMFUS bands have already been
established, and will continue to be refined.

132. The Commissionalsorejects O3b’sargumentthata use-or-shareregimeisrequired by
the Communications Act. The Communications Actrequires usto “include performance requirements,
such as appropriate deadlines and penalties for performance failures, to ensure prompt delivery of
service torural areas, to prevent stockpiling or warehousing of spectrum by licensees or permittees, and
to promote investmentinand rapid deployment of new technologies and services.” The Commission
has, in fact, included performance requirementsin its regulations for the new UMFUS bands. Those
requirementsinclude appropriate deadlines and penalties for performance failures. The Commission
has promulgated similarly-structured requirements in other bands and services. The Commission has
designed the current performancerequirements for UMFUS to balance encouraging deployment of
potentially novelservices with ensuring accountability in terms of actually providing service, and itis
satisfied thatits requirements meet the requirements of the Communications Act.

133.  Wi-FiAllianceand Intel both suggested that given the difficulties of implementinga use -
or-shareregime, the bestalternativeto exclusive geographicarealicensingis unlicensed spectrum. The
Commission agrees. Unlicensed spectrum provides the low barriers to entry that can encourage

innovative business models, while not undermining the substantialinvestments of which more
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established operators are capable. Giventhatthe Commission has already made available afull 14
gigahertz of unlicensed spectruminthe mmW bands, it does not believe thatitisin the publicinterest
to complicate terrestrial deployment in the UMFUS bands.

F. Digital Station Identification

134.  The Commission declines torequire mmW band licensees or operators to transmit
digital identifiers. The record providesinsufficient supportforthe adoption of digital ID requirements
for these mmW bands, particularly if the Commission was to specify a particularformat. In particular,
commenters have pointed out that treatment of interference in these mmW bands would differ from
how the Commission handles similarissuesin most otherwireless bands if the Commission were to
require transmission of digital ID. The Commission observes that characteristics of the mmW bands at

issueinthe Reportand Orderand inthe Second R&0O make the occurrence of interference less likely in

thefirstinstance, relativeto otherbands. Licenseesand operatorsinthe bands beingauthorized
generally will use short-distance transmissions, creating more potential for spectrum reuse by multiple
licenseesinone areaand generally limiting the location of an interfering party to a relatively small area.
Further, “pencil-beam” signal characteristics and othertechnologies being developed specificallyfor
these bands should also make iteasierforoperations to co-existin the same vicinity without causing
interference to one another. The Commission acknowledges the importantrole of the agencyin
identifyingand locating devices that cause harmful interference, butitfinds thatitis unnecessary and
unsupportedinthe case of these mmW bands to adopt a digital ID requirement.

G. Technical Issues

1 Antenna Height
135.  Basedon therecord, the Commission declines to adoptantennaheightlimits. The
Commission agrees with 5G Americas and Qualcomm that there may be usesinthese bands that could
require higherantennaheights. The Commission also agrees thatlicensees are in the best position to

determine their network configuration and when antenna downtiltis necessary. The Commission finds
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that the commentsinsupport of adopting antenna height limits and corresponding power reductions
have failed to demonstrate that limits are necessary to avoid interference. The supportersof antenna
height limits have not provided any engineering analysis or examples of deployments supporting the
needforantennaheightlimits. Inthe absence of a clearshowingthatantennaand powerlimitsare
necessary, the Commission believes thatit should minimize regulatory burdens and maximize flexibility
for licensees to deploy diverse systems and to coordinate with adjacentlicensees to avoid interference.

136.  While Samsungand T-Mobile argue that adopting antennaheight restrictions would be
consistent with how otherwireless technology services are regulated, antenna height limits do not apply
to all part 27 radio services. Forinstance, the 305 meterthreshold limitation does notapply tothe
Advanced Wireless Services (AWS), the Broadband Radio Service (BRS), or the Educational Broadband
Service (EBS). The Commission also notes that antenna heightthresholds and corresponding power
reductions primarily apply to lowerfrequency bands, while higher frequency bands generally do not
have such limits.

137. The Commission agrees with Boeingthatthereisan increased likelihood of clear line of
sight conditions as the base station tower heightincreases. As5G Americas and Qualcomm note,
however, service providers also may operate facilities in these bands that require line of sight
operations hundreds of meters above ground level. The Commission does not wantto adopt rules that
would unnecessarily restrict licensee’s flexibility to deploy diverse systems. Further, as 5G Americas
notes, licensees can work together coordinating height of facilities, beam tilt and angular discrimination
as neededto protecteach otherin the same market, and meetthe powerlevelsata givenborderto
protectadjacentservice. Inthe absence of clearevidence that PFD limitsand licensee to licensee
coordination are insufficient to preventinterference, the Commission concludes that additional
regulatory requirements are not necessary.

138.  Finally, while Starry asks that specificlanguage be added to part 27 rules to account for

the variationsintechnical characteristics between mmW and low band spectrum, it has not provided
60



sufficient detail oran explanation of what this proposed language shouldinclude. Forthe reasons noted
above, the Commission declines to adoptantennaheight thresholds and corresponding power
reductions.

2. Coordination Criteria at Market Borders for Fixed Point-to-Point Operations

139. The Commission declines to revise the coordination criteriafor point-to-point
operations. While the Commission appreciates Nextlink’s and Starry’s efforts to develop alternative
coordination criteria, no party hasidentified any concrete defect or problem with the existing
coordination criteria. While itistrue thatthe Commission has established smallerlicenseareasinthese
bands, no showing has been made that changesin coordination criteriaare needed toaccommodate
those smallerlicense areas. Indeed, T-Mobile believes the existing criteriawork well. Furthermore,
under Nextlink’s and Starry’s proposals, applicants would have to conduct an engineering analysisin
orderto determine whetheralink needed to be coordinated. The Commission does not believethe
benefit of havingto avoid coordinationin certain circumstances justifies requiring applicantstodo an
engineering analysis to identify whether links require coordination. The existingrules provideclear
standards that licensees canreadily apply to determine when coordination is needed.

140.  Anotherproblem with the Nextlink and Starry proposalsisthattheyare notsupported
by the technical analysis requested inthe ENPRM. Starry’s proposal lacks specific details as to how the
contour zone would be calculated, what protection threshold would be provided within the contour
zone, or how the 50-meter height was derived. Because of the lack of detailsin Starry’s proposal, the
Commissionis notable to determine whether it would adequately mitigateinterferenceand therefore
cannot adoptit. Nextlink’s proposal, while more developed than Starry’s, also was not supported with
technical analysis that describes how theirmethod would ensure adequate mitigation of interference
betweenadjacentarealicensees. Specifically, Nextlink’s methodology appears to assume that the signal
level produced by atransmitter operating at maximum EIRP oriented directly at the market border,

takinginto account free space loss at 20 km, will not cause interferenceto adjacentlicensees. This may
61



not be the case. Given the lack of technical analysis and the failure to demonstrate aneedforrevised
criteria, the Commission concludes thatretaining the existing coordination criteria at market borders for
fixed point-to-point operationsis most appropriate.

3. Minimum Bandwidth for Given BS/MS/Transportable Transmit Power Levels

141.  Atthistime, the Commission maintainsits current powerlimit rules for mobileand
transportable classes without scaling. While the Commission recognizes that powerscalingcan
potentially help limitinterference among UMFUS providers and other services using these bands, italso
recognizesthatthere are other methods that can help limitinterference, such as power control.
Furthermore, UMFUS providers have anincentive to maintain abalanced powerspectral density among
all theirnetwork components if they wish to avoid interference within theirown networks. The
Commission agrees with Nextlink and Qualcomm that at this nascent stage of 5G technological
development establishing power scaling factors could inadvertently preclude some yet-to-be-developed
use cases and prematurely constrain development of the next generation of devices.

142.  The Commission declines to establish a minimum bandwidth requirement because there
isno need forsuch a requirement and establishing such arequirement could accidentally preclude uses
of thisspectrum. These bands can facilitate dataexchange foragreat number of devices embedded
with electronics, software, sensors, and actuators (e.g., 10T). Different types of devices may have
significantly different bandwidth requirements. Forexample, a utility meterthat exchange s dataon
monthly oreven daily bases requires farless bandwidth than alive video streaming device monitoring
aninter. Giventhe early stage of 5G technological development, the Commission chose not toimpose a
regulatory requirement and provide equipment developers with flexibility to design equipment to meet
market needs. Consequently, the Commission will notadoptaminimum bandwidth for UMFUS devices.

4. Sharing Analysis and Modeling
143.  The Commission willremain flexible with respect to the appropriate propagation model

to apply when analyzing sharinginthe mmW bands. As many commenters pointed out, the appropriate
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sharingmodel at mmW frequencies will depend on the particular sharing environment, including
whetherthe interference pathisterrestrial, air-to-ground or space-to-ground, as well as the
technologies deployed. Asa general principle, the Commission concurs with the commenters who
support models and scenarios that considera statistical probability of interference based on
deployment, propagation, and usage scenarios as opposed toaworse case approach.

V. PROCEDURAL MATTERS

144.  Asrequired by the Regulatory Flexibility Act of 1980 (RFA), the Commission has
prepared a Final Regulatory Flexibility Analysis (FRFA) and a Supplementary Final Regulatory Flexibility
Analysis (Supplemental FRFA) of the possiblesignificant economicimpact on small entities of the
policiesandrulesadoptedinthe Second Report and Order and Order on Reconsideration. The analysis
associated with the policiesandrulesin Second Report and Order are containedinthe FRFA, and the
Supplemental FRFA contains the analysis associated with the policiesand rulesin Orderon
Reconsideration.

VL. FINAL REGULATORY FLEXIBILITY ANALYSIS

A. Need for, and Objectives of, the Final Rules

145.  Inthe Second R&0Q, the Commission increases the Nation’s supply of spectrum for
mobile broadband by adoptingrulesforfixed and mobileservices inthe 24.25-24.45 GHz and 24.75-
25.25 GHz band (24 GHz band), and the 47.2-48.2 GHz band. The Commission includes these bandsin
the part 30 UMFUS. This additional spectrum for mobile use will help ensure that the speed, capacity,
and ubiquity of the nation’s wireless networks keeps pace with the skyrocketing demand for mobile
service. Itwill also make possible new types of services for consumers and businesses. The Commission
will award PEA-based licenses for these bands to best balance the needs of large and small carriers, with
partitioning availableforthe 24 GHz band.

146.  Until recently, the mmW bands were generallyconsidered unsuitable for mobile

applications because of propagation losses at such high frequencies and the inability of mmW signals to
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propagate around obstacles. Asincreasing congestion has beguntofill the lowerbands and carriers
have resorted to smallerand smallermicrocellsin ordertore-use the available spectrum, however,
industry is takinganotherlook atthe mmW bands and beginningto realize that atleast some of its
presumed disadvantages can be turned to advantage. For example, shorttransmission paths and high
propagation losses can facilitate spectrumre-usein microcellular deployments by limiting the amount of
interference between adjacent cells. Furthermore, where longer paths are desired, the extremely short
wavelengths of mmW signals make itfeasible for very small antennas to concentrate signalsinto highly
focused beams with enough gainto overcome propagation losses. The short wavelengths of mmW
signals also make it possible to build multi-element, dynamicbeam-forming antennas that will be small
enoughtofitinto handsets—afeatthat might neverbe possible atthe lower, longer-wavelength
frequencies below 6 GHz where cell phones operate.

147. The Commissionalsorevisesitsrulesforsharing between UMFUS and satellite services
inthe 28 GHz, 39 GHz, and 37 GHz bands, and apply the revised rules to the 47 GHz band. Specifically,
the Commission revises the population limits and numerical limits on satellite earth stations in those
bands. These revisions will facilitate the placement of earth stations in smaller markets and promote
coexistence between UMFUS and satellite services.

148.  The Commission furtherrevisesits rulesforthe 57-71 GHz band to allow unlicensed
operation on board aircraft under part 15 of the Commission’srules. This rule change will facilitate
expanded access to broadband servicesin flight.

149.  Overall, the new provisions the Commission is adopting are designed to allow licensees,
particularly smaller entities, to choose theirtype of service offerings, to encourage innovation and
investmentin mobile and fixed use in this spectrum, and to provide astable regulatory environmentin
which fixed, mobile, and satellite deployment will be able to develop through the application of flexible
rules. The market-oriented licensing framework forthese bands will ensure that this spectrumis

efficiently utilized and will foster the development of new and innovative technologies and services, as
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well as encourage the growth and development of awide variety of services, ultimately leadingto
greater benefits to consumers.
B. Summary of SignificantIssues raised by PublicComments in Response to the IRFA
150. Nocommentswere filed that specifically addressed the proposed rules and policies
presentedinthe IRFA.
C. Response to Comments by the Chief Counsel for Advocacy of the Small Business
Administration
151. Pursuantto the Small BusinessJobs Act of 2010, which amended the RFA, the
Commissionisrequired to respond to any comments filed by the Chief Counsel for Advocacy of the
Small Business Administration (SBA), and to provide a detailed statement of any change made to the
proposedrulesasa result of those comments. The Chief Counseldid not file any commentsinresponse
to the proposed rulesin this proceeding.
D. Description and Estimate of the Number of Small Entities to Which the Final Rules Will
Apply
152. The RFA directs agenciesto provide adescription of, and where feasible, an estimate of
the number of small entities that may be affected by the proposed rules and policies, if adopted herein.
The RFA generally defines the term “small entity” as having the same meaning as the terms “small

” u

business,” “small organization,” and “small governmental jurisdiction.” In addition, the term “small
business” has the same meaningas the term “small business concern” underthe Small Business Act. A
“small business concern”is one which: (1) isindependently owned and operated; (2) isnot dominantin

itsfield of operation; and (3) satisfies any additional criteria established by the SBA.

153. Small Businesses, Small Organizations, and Small Governmental Jurisdictions. The

Commission’s action may, overtime, affect small entities that are not easily categorized at present. The
Commission thereforedescribes here, atthe outset, three broad groups of small entities that could be

directly affected herein. First, while there are industry specificsize standards for small businesses that
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are usedinthe regulatory flexibility analysis,according to data from the SBA’s Office of Advocacy, in
general asmall businessisanindependent business having fewerthan 500 employees. These types of
small businesses represent 99.9 percent of all businessesin the United States, which translates to 28.8
million businesses. Next, the type of small entity described as a “small organization” is generally “any
not-for-profitenterprise whichisindependently owned and operated and is notdominantinitsfield.”
Nationwide, as of 2007, there were approximately 1,621,215 small organizations. Finally, the small
entity described as a “small governmental jurisdiction” is defined generally as “governments of cities,
towns, townships, villages, school districts, or special districts, with a population of less than fifty
thousand.” U.S. Census Bureau data published in 2012 indicate that there were 89,476 governmental
jurisdictionsinthe United States. The Commission estimates that, of this total, as many as 88,761
entities may qualify as “small governmental jurisdictions.” Thus, the Commission estimates that most
governmental jurisdictions are small.

154, Wireless Telecommunications Carriers (except Satellite). Thisindustry comprises

establishments engaged in operating and maintaining switching and transmission facilities to provide
communicationsviathe airwaves. Establishmentsinthisindustry have spectrumlicenses and provide
services usingthat spectrum, such as cellularservices, paging services, wireless internet access, and
wirelessvideo services. The appropriate size standard under SBArulesis thatsuch a businessis smallif
it has 1,500 or feweremployees. Forthisindustry, U.S. Census Bureau datafor2012 show that there
were 967 firms that operated forthe entire year. Of this total, 955 firms had employment of 999 or
feweremployeesand 12 had employment of 1,000 employees ormore. Thus, underthis category and
the associated size standard, the Commission estimates that the majority of wireless
telecommunications carriers (except satellite) are small entities.

155. Fixed Microwave Services. Microwave servicesincludecommon carrier, private-

operational fixed, and broadcast auxiliary radio services. They alsoinclude the UMFUS and the mmW

Service where licensees can choose between common carrier and non-common carrier status. At
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present, there are approximately 66,680 common carrier fixed licensees, 69,360 private and public
safety operational-fixed licensees, 20,150 broadcast auxiliary radio licensees, 411 LMDS licenses, 3324
GHz DEMS licenses, 777 39 GHz licenses, and five 24 GHz licenses, and 467 mmW licensesin the
microwave services. The Commission has notyetdefined asmall business with respect to microwave
services. The closestapplicable SBA category is Wireless Telecommunications Carriers (except Satellite)
and the appropriate size standard for this category under SBA rulesis that such a businessis smallifit
has 1,500 or feweremployees. Forthisindustry, U.S. Census Bureau datafor 2012 shows thatthere
were 967 firms that operated forthe entire year. Of thistotal, 955 had employment of 999 or fewer,
and 12 firms had employment of 1,000 employees or more. Thus, underthis SBA category and the
associated standard, the Commission estimates that the majority of fixed microwave service licensees
can be considered small.

156. The Commission does not have data specifying the number of these licensees that have
more than 1,500 employees, and thusis unable at this time to estimate with greater precision the
number of fixed microwave service licensees that would qualify as small business concerns underthe
SBA’s small business size standard. Consequently, the Commission estimatesthatthere are upto
36,708 common carrier fixed licensees and up to 59,291 private operational -fixed licensees and
broadcast auxiliary radio licensees in the microwave services that may be small and may be affected by
the rulesand policies adopted herein. The Commission notes, however, that both the common carrier
microwave fixed and the private operational microwave fixed licensee categories includes somelarge
entities.

157.  Satellite Telecommunications and All Other Telecommunications. This category

comprises firms “primarily engaged in providing telecommunications services to other establishmentsin
the telecommunications and broadcasting industries by forwarding and receiving communications
signalsviaa system of satellites or reselling satellite telecommunications.” The category has a small

businesssize standard of $32.5 million orless in average annual receipts, under SBArules. Forthis
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category, U.S. Census Bureau datafor 2012 shows that there were atotal of 333 firmsthatoperatedfor
the entire year. Of thistotal, 299 firms had annual receipts of less than $25 million. Consequently, the
Commission estimates that the majority of satellite telecommunications providers are small entities.

158.  All OtherTelecommunications. The “All Other Telecommunications” category is

comprised of establishments primarily engaged in providing specialized telecommunications services,
such as satellitetracking, communications telemetry, and radar station operation. Thisindustryalso
includes establishments primarily engaged in providing satellite terminal stations and associated
facilities connected with one or more terrestrial systems and capable of transmitting
telecommunications to, and receiving telecommunications from, satellite systems. Establishments
providingInternetservices orvoice overInternet protocol (VolP)services viaclient-supplied
telecommunications connections are alsoincluded in thisindustry.” The SBA has developed asmall
business size standard for “All Other Telecommunications,” which consists of all such firms with gross
annual receipts of $32.5 million orless. Forthiscategory, U.S. Census Bureau data for 2012 shows that
there were a total of 1442 firms that operated forthe entire year. Of these firms, a total of 1400 firms
had gross annual receipts of under $25 million and 42 firms had gross annual receipts of $25 millionto
$49,999,999. Thus, the Commission estimates that a majority of “All Other Telecommunications” firms
potentially affected by its actions can be considered small.

159. Radio and Television Broadcasting and Wireless Communications EQuipment

Manufacturing. Thisindustry comprises establishments primarily engaged in manufacturing radio and
television broadcast and wireless communications equipment. Examples of products made by these
establishments are: transmitting and receiving antennas, cable television equipment, GPS equipment,
pagers, cellular phones, mobile communications equipment, and radio and television studio and
broadcastingequipment.” The SBA has established asize standard forthisindustry of 1,250 employees
orless. U.S. Census Bureau datafor 2012 shows that 841 establishments operated inthisindustryin

that year. Of that number, 828 establishments operated with fewerthan 1,000 employees, 7
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establishments operated with between 1,000and 2,499 employees and 6 establishments operated with
2,500 or more employees. Based on this data, the Commission concludes thata majority of
manufacturersin thisindustryis small.
E. Description of Projected Reporting, Recordkeeping, and Other Compliance
Requirements
160. The projected reporting, recordkeeping, and other compliance requirementsin the

Second Reportand Order will apply to all entitiesinthe same manner. The revisions the Commission

adopts should benefit small entities by givingthem more information, more flexibility, and more options
for gainingaccess towireless spectrum.

161.  Small entities and other applicants for UMFUS licenses willbe required tofile license
applications usingthe Commission’s automated Universal Licensing System (ULS). ULSis an online
electronicfiling systemthatalso serves as a powerful information tool, one thatenables potential
licensees toresearch applications, licenses, and antennastructures. It also keepsthe publicinformed
with weekly publicnotices, FCC rulemakings, processing utilities, and a telecommunications glossary.
Small entities, like all other entities who are UMFUS applicants, must submitlong-form license
applications must do so through ULS using Form 601, FCC Ownership Disclosure Information forthe
Wireless Telecommunications Services using FCCForm 602, and other appropriate forms.

162. The Commission expects thatthe filing, recordkeeping and reporting requirements
associated with the demands described above willrequire small businesses as well as other entities that
intendto utilize thesenew UMFUS licenses to use professional, accounting, engineering or survey
servicesinorderto meetthese requirements. Asdescribed below, several steps have been taken that

will alleviate the burdens of the requirements on small businesses.
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F. Steps Taken to Minimize the Significant Economiclmpact on Small Entities, and
Significant Alternatives Considered

163. The RFA requiresanagency to describe any significant alternatives thatit has
consideredinreachingits approach, which mayinclude the following four alternatives (among others):
(1) the establishment of differing compliance or reporting requirements or timetables that take into
account the resources availableto small entities; (2) the clarification, consolidation, or simplification of
compliance orreporting requirements underthe rule for small entities; (3) the use of performance,
rather than design, standards; and (4) an exemption from coverage of the rule, orany part thereof, for
small entities.

164.  Asnotedabove, the various construction and performancerequirements and their
associated showings will be the same forsmall and large businesses that license the UMFUS bands. To
the extentapplyingthe rules equally to all entities results in the cost of complying with these burdens
beingrelatively greaterforsmallerbusinesses than forlarge ones, these costs are necessary to
effectuate the purpose of the Communications Act, namely to further the efficient use of spectrumand
to prevent spectrum warehousing. Likewise compliance with the Commission’s service and technical
rules and coordination requirements are necessary forthe furtherance of its goals of protecting the
publicwhile also providinginterference freeservices. Moreover, while small and large businesses must
equally comply with theserules and requirements, the Commission has taken the steps described below
to alleviate the burden on small businesses that seek to comply with these requirements.

165. First, the Second Reportand Order provides thatinthe 24 GHz and 47.2-48.2 GHz bands

small businesses will have the flexibility to provide any fixed or mobile service thatis consistent with
theirspectrumallocation. This breaks with the recent pastin which 24 GHz licensees were limited to
onlyasingle use licenses in these bands, and such new flexibility benefits small businesses by giving

them more avenues for gaining access to valuable wireless spectrum.
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166. Furthermore, the PEA license areas chosen inthe Second Reportand Order should

provide spectrum access opportunities for smaller carriers by givingthem access to less densely
populated areas that match theirfootprints. While PEAs and counties are small enough to provide
spectrum access opportunities forsmallercarriers and PEAs could even be further disaggregated, these
units of area also nest within and may be aggregated toform largerlicense areas. Therefore, the
benefitsand burdensresulting from assigning spectrumin PEA are the result of the Commission
balancingthe needs of small and large businesses.

167.  Finally, the proposals tofacilitate satellite service in the 28 GHz and 37.5-40 GHz bands
should also assist small satellite businesses by providing them with additional flexibility to locate their
earth stations without causinginterference to or receivinginterference from UMFUS licensees.

G. Federal Rules that May Duplicate, Overlap, or Conflict with the Final Rules

168. None.

VII. SUPPLEMENTARY FINAL REGULATORY FLEXIBILITY ACT ANALYSIS
A. Need for, and Obijective of, the Final Rules

169.  InthelJuly 2016 R&0O, the Commission made mmW spectrum availablethrough both
licensed and unlicensed mechanisms. The Commission authorized both fixed and mobile operationsin
the 28 GHz and 39 GHz bands using geographicarealicensing through the creation of anew UMFUS. The
Commission also limited the number of FSS earth station locations to three percountyinthe 28 GHz
band and three per PEA inthe 37.5-40 GHz band. It protected a limited number of Federal military sites
across the full 37 GHz band and maintained the existing Federal fixed and mobile allocations throughout
the band. In the 64-71 GHz band, the Commission authorized unlicensed operations under part 15 based
on the rulesforthe adjacent57-64 GHz band, providing more spectrum forunlicensed uses like short-

range devices forinteractive motion sensing and Wi-Fi-like “WiGig” operations.
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170. The Commissionalsosetup licensingand operatingrules forthe UMFUS. It granted
mobile operating rights to existing LMDS and 28 GHz band licensees, while subdividing their existing
licenseesto eitherthe county or PEA level. The Commission adopted serviceand technical rules to
facilitate fulland complete use of the bands. It also adopted spectrum holdings policies forthe 28GHz,
37 GHz, and 39 GHz bands that apply to licenses acquired through auctions and the secondary market. It
alsoadopted performance requirements for mobile, point-to-multipoint, and fixed uses. The
Commission adopted a requirementthat UMFUS licensees submit astatement describing their security
plans and related information priorto commencing operations. It also restricted earth station
interference zones from infringing upon any arterial streets orinterstate or U.S. highway. Lastly, it
deleted the broadcasting and broadcasting-satellite service allocations from the 42-42.5 GHz band (42
GHz band) and declined to allocate the band to the FSS (space-to-Earth).

171.  InthisOrderon Reconsideration, the Commission rescinds the reporting and security

requirements for UMFUS licensees. Instead, the Commission seeks industry input through the CSRIC
process. The Commission will also provide additional flexibility in smaller markets. The Commission
modifies and limitthe prohibition of earth stationinterference zones frominfringing on a specificset of
roads, as defined and classified by the U.S. Department of Transportation: Interstate, Other Freeways
and Expressways, or Other Principal Arterial. Finally, the Commission increases the three locations per
license arealimit on earth stationsinthe 37.5-40 GHz bandto 15 in each PEA, subject to an additional
limitation of no more than three earth stations per county.

172.  The analysis of the Commission’s efforts to minimize the possible significant economic
impact on small entities as describedinthe previous FRFA in this proceedingis herebyincorporated into

this FRFA. As a result of the Commission’s actions in this Order on Reconsideration small entities as well

as otherlicensees will save time and resources that would have been spent complying with the service
and technical rules. The cost of compliance withthe July 2016 R&O is relatively greater for smaller

businesses, however with the rescission of the security measures, some of that compliance costis
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eliminated. The Commission believes this should resultin small businesses having an easiertime
providingservice.

B. Summary of Significant Issues Raised by Public Comments in Response to the IRFA

173. No commentswere filed that specifically addressed the proposed rules and policies
presentedinthe IRFA.

C. Response to Comments by the Chief Counsel for Advocacy of the Small Business
Administration
174. Pursuantto the Small BusinessJobs Act of 2010, which amended the RFA, the
Commissionisrequired to respondtoany comments filed by the Chief Counsel of the Small Business
Administration (SBA), and to provide a detailed statement of any change made to the proposedrule(s)
as a resultof those comments
175.  The Chief Counsel did not file any commentsin response to the proposed rulesin this
proceeding.
D. Description and Estimate of the Number of Small Entities to Which the Rules
Would Apply
176.  The RFA directsagenciesto provide adescription of, and where feasible, an estimate of
the number of small entities that may be affected by the proposed rules and policies, if adopted herein.
The RFA generally defines the term “small entity” as having the same meaning as the terms “small

”

business,” “small organization,” and “small governmental jurisdiction.” In addition, the term “small
business” has the same meaning as the term “small business concern” underthe Small Business Act. A
“small business concern”is one which: (1) isindependently owned and operated; (2) isnot dominantin
itsfield of operation; and (3) satisfies any additional criteria established by the SBA.

177.  Asnotedabove, a FRFAwas incorporated into the July 2016 R&O. In thatanalysis, the

Commission described in detail the small entities that might be significantly affected by the rules

adoptedinthe R&O. In this Orderon Reconsideration, the Commission herebyincorporates by
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reference the descriptions and estimates of the number of small entities fromthe previous FRFA in this
proceeding.

E. Description of Projected Reporting, Recordkeeping, and Other Compliance

Requirements for Small Entities

178.  Thereporting, recordkeepingand other compliance requirements for small entities
required by the July 2016 R&O as describedinthe previous FRFA in this proceedingis hereby
incorporated into this FRFA. The actions takeninthis Order on Reconsideration revisethose
requirements by nolongerrequiring small entities as well as otherlicensees to submit general
statements of their plans for safeguarding their networks and devices from security breaches. The
changesto the Earth station siting requirement will not change the reporting and recordkeeping
requirements applicabletothe rules.

F. Steps Taken to Minimize the Significant Economic Impact on Small Entities, and

Significant Alternatives Considered

179. The RFA requiresanagencyto describe any significant, specifically small business,
alternatives, thatit has consideredinreachingits approach, which mayinclude the following four
alternatives (amongothers): “(1) the establishment of differing compliance or reportingrequirements
or timetables that take into account the resources available to small entities; (2) the clarification,
consolidation, or simplification of compliance or reporting requirements under the rule forsuch small
entities; (3) the use of performance ratherthan design standards; and (4) and exemption from coverage
of the rule, orany part thereof, for such small entities.”

180.  Theanalysis of the Commission’s efforts to minimize the possible significant economic
impact on small entities as described in the previous FRFA in this proceedingis herebyincorporated into

this FRFA. As a result of the Commission’s actionsin this Order on Reconsideration small entities as well

as otherlicensees willsave time and resources that would have been spent complying with the security

reporting requirement. The Commission believes this should resultin small businesses having an easier
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time providing service. The changes tothe Earth station limits from three per PEAto 15 per PEA should
increase competition and allow more opportunities for small businesses.

G. Report to Congress

181. The Commission will send a copy of this Order, including this Supplemental FRFA, ina
reportto be sentto Congress and the Government Accountability Office pursuant to the Small Business
Regulatory Enforcement Fairness Act of 1996. In addition, the Commission will send a copy of this
Order, includingthe Supplemental FRFA, to the Chief Counselfor Advocacy of the Small Business
Administration. A copy of this Order and Supplemental FRFA (or summaries thereof) will also be

publishedinthe Federal Register.

VIII. ORDERING CLAUSES

182. IT IS ORDERED, pursuantto the authority foundin sections 1, 2, 3, 4, 5, 7, 301, 302,
302a, 303, 304, 307, 309, and 310 of the Communications Act of 1934, 47 U.S.C. 151, 152, 153, 154, 155,
157, 301, 302, 302a, 303, 304, 307, 309, and 310, Section 706 of the Telecommunications Act of 1996, as
amended, 47 U.S.C. 1302, and § 1.411 of the Commission’s rules, 47 CFR 1.411, that this Second Report

and Order, Second Further Notice of Proposed Rulemaking, Order on Reconsideration, and

Memorandum Opinion and Order ISHEREBY ADOPTED.

183.  ITIS FURTHER ORDERED that the provisions and requirements of this Second Reportand
Order, Second Further Notice of Proposed Rulemaking, Order on Reconsideration, and Memorandum
Opinionand Orderand the rulesadopted herein WILLBECOME EFFECTIVE [INSERT DATE 30 DAYS
AFTER DATE OF PUBLICATIONIN THE FEDERAL REGISTER, except forthose provisions
which WILL BECOME EFFECTIVE [INSERT DATE OF PUBLICATION IN THE FEDERAL
REGISTER, and those rules and requirements which contain new or modified information collection
requirements that require approval by the Office of Management and Budget underthe Paperwork
Reduction Act and WILL BECOME EFFECTIVE after the Commission publishes anotice inthe Federal

Registerannouncing such approval and the relevant effective date.
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184, IT 1S FURTHER ORDERED that the Commission’s Consumer and Governmental Affairs

Bureau, Reference Information Center, SHALLSEND a copy of this Second Reportand Order, Second

Further Notice of Proposed Rulemaking, Order on Reconsideration, and Memorandum Opinion and

Order, including the Final, Supplemental Final, and Initial Regulatory Flexibility Analysis, to the Chief
Counsel for Advocacy of the Small Business Administration.

185. ITIS FURTHER ORDERED that the Commission SHALLSEND a copy of the Reportand
Orderto Congress and the Government Accountability Office pursuant to the Congressional Review Act,
see5U.S.C. 801(a)(1)(A).

List of Subjectsin 47 CFRParts 1, 2, 15, 25, 30, and 101

Communications common carriers, Communicationsequipment, Reporting and recordkeeping

requirements.

FEDERAL COMMUNICATIONS COMMISSION.

Marlene H. Dortch,

Secretary,

Office of the Secretary.
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Final Rules

For the reasons discussedin the preamble, the Federal Communications Commission amends 47 CFR

parts 1, 2, 15, 25, 30, and 101 as follows:

PART 1—PRACTICEAND PROCEDURE
1. Theauthority citation for part 1 continuestoread as follows:
Authority: 47 U.S.C. 151, 154(i), 154(j), 155, 157, 160, 201, 225, 227, 303, 309, 332, 1403, 1404, 1451,

1452, and 1455.

2. Section1.901 is revised toread as follows:

§ 1.901 Basis and purpose.

The rulesinthissubpart are issued pursuanttothe Communications Act of 1934, as amended,
47 U.S.C. 151 et seq. The purpose of the rulesin this subpartis to establish the requirements and
conditions underwhich entities may be licensed in the Wireless Radio Services as described in this part

and in parts 13, 20, 22, 24, 27, 30, 74, 80, 87, 90, 95, 96, 97, and 101 of this chapter.

3. Section1.902 is revisedtoread as follows:

§ 1.902 Scope.

In case of any conflict between the rules set forth in this subpartand the rules setforthin parts
13, 20, 22, 24, 27, 30, 74, 80, 87, 90, 95, 96, 97, and 101 of title 47, chapter| of the Code of Federal

Regulations, the rulesin this part shall govern.

PART 2 - FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL RULES AND

REGULATIONS

4. The authority citationforpart 2 continuestoread as follows:

Authority: 47 U.S.C. 154, 302a, 303, and 336, unless otherwisenoted.
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5. Section 2.106, the Table of Frequency Allocations, isamended as follows:

a. Pages54 and 59 are revised.

b. Inthelistof non-Federal Government (NG) Footnotes, footnote NG65is added.

The revisions and addition read as follows:

§ 2.106 Table of Frequency Allocations.

* %k k k %
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24-24.05 24-24.05 24-24.05

AMATEUR AMATEUR ISM Equipment (18)

AMATEUR-SATELLITE AMATEUR-SATELLITE Amateur Radio (97)

5.150 5.150 US211 5.150 US211

24.05-24.25 24.05-24.25 24.05-24.25

RADIOLOCATION RADIOLOCATION G59 Amateur RF Devices (15)

Amateur Earth exploration-satellite (active) | Earth exploration-satellite (active) ISM Equipment (18)

Earth exploration-satellite (active) Radiolocation Private Land Mobile (90)

Amateur Radio (97)

5.150 5.150 5.150

24.25-24.45 24.25-24.45 24.25-24.45 24.25-24.45 24.25-24.45

FIXED RADIONAVIGATION FIXED FIXED RF Devices (15)
MOBILE MOBILE Upper Microwave Flexible
RADIONAVIGATION Use (30)

24.45-24.65 24.45-24.65 24.45-24.65 24.45-24.65

FIXED INTER-SATELLITE FIXED INTER-SATELLITE RF Devices (15)

INTER-SATELLITE RADIONAVIGATION INTER-SATELLITE RADIONAVIGATION Satellite Communications (25)
MOBILE
RADIONAVIGATION

5.533 5.533 5.533

24.65-24.75 24.65-24.75 24.65-24.75 24.65-24.75

FIXED INTER-SATELLITE FIXED INTER-SATELLITE

FIXED-SATELLITE RADIOLOCATION-SATELLITE FIXED-SATELLITE RADIOLOCATION-SATELLITE (Earth-to-space)

(Earth-to-space) 5.532B

(Earth-to-space)

(Earth-to-space) 5.532B

INTER-SATELLITE INTER-SATELLITE
MOBILE
5.533
24.75-25.25 24.75-25.25 24.75-25.25 24.75-25.25 24.75-25.25
FIXED FIXED-SATELLITE FIXED FIXED RF Devices (15)
FIXED-SATELLITE (Earth-to-space) 5.535 FIXED-SATELLITE FIXED-SATELLITE Satellite Communications (25)
(Earth-to-space) 5.532B (Earth-to-space) 5.535 (Earth-to-space) NG535 Upper Microwave Flexible
MOBILE MOBILE Use (30)
25.25-25.5 25.25-25.5 25.25-25.5
FIXED FIXED Inter-satellite 5.536 RF Devices (15)

INTER-SATELLITE 5.536
MOBILE

Standard frequency and time signal-satellite (Earth-to-space)

INTER-SATELLITE 5.536
MOBILE

Standard frequency and time
signal-satellite (Earth-to-space)

Standard frequency and time
signal-satellite (Earth-to-space)

25.5-27

EARTH EXPLORATION-SATELLITE (space-to-Earth) 5.536B

FIXED
INTER-SATELLITE 5.536
MOBILE

SPACE RESEARCH (space-to-Earth) 5.536C
Standard frequency and time signal-satellite (Earth-to-space)

5.536A

25.5-27

EARTH EXPLORATION-
SATELLITE (space-to-Earth)

FIXED

INTER-SATELLITE 5.536

MOBILE

SPACE RESEARCH
(space-to-Earth)

Standard frequency and time
signal-satellite (Earth-to-space)

5.536A US258

25.5-27

SPACE RESEARCH
(space-to-Earth)

Inter-satellite 5.536

Standard frequency and time
signal-satellite (Earth-to-space)

5.536A US258

Page 54




Table of Frequency Allocations

46.9-59 GHz (EHF)

Page 59

International Table United States Table FCC Rule Part(s)
Region 1 Table | Region 2 Table | Region 3 Table Federal Table Non-Federal Table
(See previous page) 46.9-47 46.9-47
MOBILE FIXED
MOBILE-SATELLITE (Earth-to-space) | MOBILE
RADIONAVIGATION-SATELLITE MOBILE-SATELLITE (Earth-to-space)
RADIONAVIGATION-SATELLITE
5.554 5.554
47-47.2 47-48.2 47-47.2
AMATEUR AMATEUR Amateur Radio (97)
AMATEUR-SATELLITE AMATEUR-SATELLITE
47.2-47.5 47.2-48.2
FIXED FIXED Satellite Communications (25)
FIXED-SATELLITE (Earth-to-space) 5.552 FIXED-SATELLITE (Earth-to-space) Upper Microwave Flexible
MOBILE US297 NG65 Use (30)
5.550A MOBILE
47.5-47.9 47.5-47.9
FIXED FIXED
FIXED-SATELLITE (Earth-to-space) | FIXED-SATELLITE (Earth-to-space) 5.552
5.552 (space-to-Earth) 5.516B MOBILE
5.554A
MOBILE
47.9-48.2
FIXED
FIXED-SATELLITE (Earth-to-space) 5.552
MOBILE
5.552A
48.2-48.54 48.2-50.2 48.2-50.2
FIXED FIXED FIXED Satellite Communications (25)

FIXED-SATELLITE (Earth-to-space)
5.552 (space-to-Earth) 5.516B
5.554A 5.555B

MOBILE

48.54-49.44

FIXED

FIXED-SATELLITE (Earth-to-space)
MOBILE

5,149 5.340 5.555

49.44-50.2

FIXED

FIXED-SATELLITE (Earth-to-space)
5.338A 5.552 (space-to-Earth)
5.516B 5.554A 5.555B

MOBILE

FIXED-SATELLITE (Earth-to-space) 5.338A 5.516B 5.552
MOBILE

5.149 5.340 5.555

FIXED-SATELLITE (Earth-to-space) US156 US297

MOBILE US264

5.555 US342

50.2-50.4

EARTH EXPLORATION-SATELLITE (passive)

SPACE RESEARCH (passive)
5.340

50.2-50.4

EARTH EXPLORATION-SATELLITE (passive)

SPACE RESEARCH (passive)
US246
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NON-FEDERAL GOVERNMENT (NG) FOOTNOTES

k 3k k %k k

NG65 Inthe band 47.2-48.2 GHz, stationsinthe fixed and mobile services may not claim protection
fromindividually licensed earth stations authorized pursuantto 47 CFR 25.136. However, nothingin this
footnote shall limit the right of UMFUS licensees to operate in conformance with the technical rules
contained in47 CFR part 30. The Commissionreserves the rightto monitordevelopmentsandto
undertake furtheraction concerninginterference between UMFUS and FSS, including aggregate

interference to satellite receivers, if appropriate.

%k k %k k k

PART 15 —RADIO FREQUENCY DEVICES

6. The authority citationforpart 15 continuesto read as follows:

Authority: 47 U.S.C. 154, 302a, 303(r), 304, 307, 336, 544a, and 549.

7. Amend § 15.255 by revising paragraph (a)(1), redesignating paragraphs (b) through (h) as
paragraphs (c) through (i), adding new paragraph (b), and revising newly redesignated paragraphs
(c)(1)(ii)(A) and (c)(3) toread as follows:

§ 15.255 Operation within the band 57-71 GHz.

(a)***

(1) Equipment used on satellites.

%k %k %k %k k
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(b) Operation onaircraftis permitted underthe following conditions:
(1) Whenthe aircraft is on the ground.
(2) While airborne, onlyin closed exclusive on-board communication networks within the

aircraft, with the following exceptions:

(i) Equipment shall not be used in wireless avionics intra-communication (WAIC) applications
where external structural sensors or external cameras are mounted on the outside of the aircraft

structure.

(ii) Equipment shall not be used on aircraft where there is little attenuation of RF signals by the
body/fuselage of the aircraft. These aircraftinclude, butare not limited to, toy/modelaircraft,

unmanned aircraft, crop-spraying aircraft, aerostats, etc.

(c)* * *
(1) % * *
(i) * * *
(A) The provisionsin this paragraph (c) for reducingtransmit powerbased on antennagain shall
not require thatthe powerlevels be reduced below the limits specified in paragraph ( c)(1)(i) of this

section.

k 3k k ok k

(3) For fixed field disturbance sensors otherthan those operating under the provisions of
paragraph (c)(2) of this section, and short-range devices forinteractive motion sensing, the peak
transmitter conducted output powershall notexceed -10 dBm and the peak EIRP level shall not exceed

10 dBm.

%k k %k k k

PART 25 —SATELLITE COMMUNICATIONS
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8. Theauthority citation for part 25 continuestoread as follows:

Authority: Interprets orapplies 47 U.S.C. 154, 301, 302, 303, 307, 309, 310, 319, 332, 605, and 721,

unless otherwise noted.

9. Amend § 25.130 by revising paragraph (b) and the note to paragraph (g) to read as follows:

§ 25.130 Filing requirements fortransmitting earth stations.

%k 3k %k %k k

(b)(1) Applicants forearth stations transmittingin frequency bands shared with equalrights
between terrestrial and space services must provide afrequency coordination analysisin accordance

with §25.203(b), and must include any notification ordemonstration required by any otherrelevant

provisionin §25.203.

(2) Applicantsforusertransceiver units associated with the NVNG MSS must provide the

information required by §25.135.

(3) Applicantsfor 1.6/2.4 GHz MSS usertransceivers must demonstratethat the transceivers will

operate incompliance with relevant requirementsin §25.213.

(4) Applicants forearth stations licensed in accordance with §25.136 must demonstrate thatthe
transmitting earth stations willmeet the relevant criteria specified in that, includingany showings

required under§25.136(a)(4), (c), and/or (d)(4).

k %k k k k

NOTE 1 TO PARAGRAPH (g): This paragraph does not apply to applications for blanket-licensed earth
station networks filed pursuantto § 25.115(c) or §25.218; applications forconventional Ka-band hub
stationsfiled pursuantto § 25.115(e); applications for NGSO FSS gateway earth stations filed pursuant

to § 25.115(f); applications forindividually licensed earth stations filed pursuant to § 25.136;
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applicationsfiled pursuantto §§ 25.221, § 25.222, § 25.226, or § 25.227; or applications for 29 GHz

NGSO MSS feeder-link stationsinacomplex asdefinedin § 25.257.

10. Amend § 25.136 by revisingthe section heading and paragraphs (a) introductory text, (a)(4),
(c), and (d) and adding paragraphs (e) and (f) to read as follows:

§ 25.136 Earth Stations in the 27.5-28.35 GHz, 37.5-40 GHz, and 47.2-48.2 GHzbands.

(a) FSS is secondary to the Upper Microwave Flexible Use Service inthe 27.5-28.35 GHz band.
Notwithstanding that secondary status, an applicantfora license foratransmitting earth stationin the
27.5-28.35 GHz band that meets one of the following criteria may be authorized to operate without

providinginterference protection to stationsinthe Upper Microwave Flexible Use Service:

%k 3k %k %k k

(4) The applicant demonstrates compliance with all of the following criteriainits application:

(i) There are no more than two otherauthorized earth stations operatingin the 27.5-28.35 GHz
band within the county where the proposed earth stationis located that meet the criteriacontainedin
either paragraph (a)(1), (2), (3), or (4) of this section. For purposes of this requirement, multiple earth
stationsthatare collocated with orat a location contiguous to each othershall be considered as one

earth station;

(ii) The areain which the earth station generatesa PFD, at 10 metersabove ground level, of
greaterthan or equal to-77.6 dBm/m2/MHz, together with the similararea of any otherearth station
authorized pursuantto paragraph (a) of this section, does not cover, inthe aggregate, more than the
amount of population of the UMFUS license area within which the earth stationislocated asnoted in

table 1 to this paragraph (a)(4)(ii):

Table 1to Paragraph (a)(4)(ii)
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Population within UMFUS License Area Maximum permitted aggregate population within
-77.6 dBm/m?/MHz PFD contour of earth stations

Greaterthan 450,000 0.1 percent of populationin UMFUS license area
Between 6,000 and 450,000 450 people
Fewerthan 6,000 7.5 percent of populationin UMFUS license area

(iii) The areain which the earth station generates a PFD, at 10 meters above ground level, of
greaterthan or equal to-77.6 dBm/m?/MHz does not contain any major event venue, urban mass
transitroute, passengerrailroad, or cruise ship port. Inaddition, the areamentioned in paragraph
(a)(4)(ii) of this section shall not cross any of the following types of roads, as defined in functional
classification guidelinesissued by the Federal Highway Administration pursuantto 23 CFR 470.105(b):
Interstate, Other Freeways and Expressways, or Other Principal Arterial. The Federal Highway
Administration Office of Planning, Environment, and Realty Executive GeographicInformation System
(HEPGIS) map containsinformation on the classification of roads. Forpurposes of thisrule,anurban
area shall be an Adjusted Urban Area as definedin section 101(a)(37) of Title 21 of the United States

Code.

(iv) The applicant has successfully completed frequency coordination with the UMFUS licensees
withinthe areain which the earth station generatesa PFD, at 10 meters above ground level, of greater
than or equal to -77.6 dBm/m?/MHz with respect to existing facilities constructed and in operation by
the UMFUS licensee. Incoordinating with UMFUS licensees, the applicant shall use the applicable

processes containedin § 101.103(d) of this chapter.
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(c) The protection zone (as definedin paragraph (b) of this section) shallcomply with the
following criteria. The applicant must demonstrate compliance with all of the following criteriainits

application:

(1) There are no more than two other authorized earth stations operatingin the 37.5-40 GHz
band withinthe county within which the proposed earth stationislocated that meet the criteria
contained in paragraph (c) of thissection, and there are no more than 14 otherauthorized earth
stations operatinginthe 37.5-40 GHz band within the PEA within which the proposed earth stationis
located that meet the criteria contained in paragraph (c) of this section. For purposes of this
requirement, multiple earth stations that are collocated with orat a location contiguous to each other

shall be considered as one earth station;

(2) The protection zone, together with the protection zone of other earth stationsinthe same
PEA authorized pursuantto this, does not cover, in the aggregate, more than the amount of population

of the PEA within which the earth stationis located as noted in table 1 to this paragraph (c)(2):

Table 1to Paragraph (c)(2)

Population within Partial EconomicArea (PEA) Maximum permitted aggregate population within
where earth stationislocated protection zone of earth stations

Greaterthan 2,250,000 0.1 percentof populationin PEA

Between 60,000 and 2,250,000 2,250 people

Fewerthan 60,000 3.75 percent of populationin PEA

(3) The protection zone does not contain any major eventvenue, urban mass transit route,
passengerrailroad, or cruise ship port. In addition, the areamentioned inthe preceding sentence shall

not cross any of the following types of roads, as defined in functional classification guidelines issued by
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the Federal Highway Administration pursuantto 23 CFR 470.105(b): Interstate, Other Freeways and
Expressways, or Other Principal Arterial. The Federal Highway Administration Office of Planning,
Environment, and Realty Executive Geographic Information System (HEPGIS) map contains information
on the classification of roads. Forpurposes of thisrule, an urban area shall be an Adjusted Urban Area

as definedin section 101(a)(37) of Title 21 of the United States Code.

(4) The applicant has successfully completed frequency coordination with the UMFUS licensees
withinthe protection zone with respect to existing facilities constructed and in operation by the UMFUS
licensee. Incoordinating with UMFUS licensees, the applicantshalluse the applicable processes

containedin § 101.103(d) of this chapter.

(d) Notwithstandingthat FSSis co-primary with the Upper Microwave Flexible Use Service inthe
47.2-48.2 GHz band, earth stationsinthe 47.2-48.2 GHz band shall be limited toindividually licensed
earth stations. Anapplicantfora license foratransmitting earth stationinthe 47.2-48.2 GHz band must

meetone of the following criteriato be authorized to operate without providing any additional

interference protection to stationsin the Upper Microwave Flexible Use Service:

(1) The FSS licenseealso holds the relevant Upper Microwave Flexible Use Service license(s) for
the area inwhich the earth station generatesa PFD, at 10 metersabove ground level, of greaterthan or

equal to-77.6 dBm/m?*/MHz; or

(2) The earth stationinthe 47.2-48.2 GHz band was authorized prior to [INSERT DATE 30 DAYS

AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER]; or

(3) The application forthe earth stationin the 47.2-48.2 GHz band was filed priorto [INSERT

DATE 30 DAYS AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER]; or

(4) The applicant demonstrates compliance with all of the following criteriainits application:
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(i) There are no more than two other authorized earth stations operating in the 47.2-48.2 GHz
band withinthe county where the proposed earth station is located that meetthe criteriacontainedin
paragraph (d)(1), (2), (3), or(4) of this section, and there are no more than 14 otherauthorized earth
stations operatinginthe 47.2-48.2 GHz band withinthe PEA where the proposed earth stationis located
that meetthe criteria containedin paragraph (d)(1), (2), (3), or(4) of this section. For purposes of this
requirement, multiple earth stations that are collocated with orat a location contiguous to each other

shall be considered as one earth station;

(ii) The areain which the earth station generates a PFD, at 10 meters above ground level, of
greaterthan or equal to-77.6 dBm/m’/MHz, together with the similarareaof any other earth station
authorized pursuantto paragraph (d) of this section, does not cover, inthe aggregate, more thanthe

amount of population of the PEA within which the earth stationislocated as noted intable 1 to this

paragraph (d)(4)(ii):

Table 1to Paragraph (d)(4)(ii)

Population within Partial EconomicArea | Maximum permitted aggregate population within

(PEA) where earth stationis located -77.6 dBm/m’/MHz PFD contour of earth
stations

Greaterthan 2,250,000 0.1 percent of populationin PEA

Between 60,000 and 2,250,000 2,250 people

Fewerthan 60,000 3.75 percent of populationin PEA

(iii) The areain which the earth station generates a PFD, at 10 meters above ground level, of
greaterthan or equal to-77.6 dBm/m?/MHz does not contain any major eventvenue, any highway

classified by the U.S. Department of Transportation under the categories Interstate, Other Freeways and
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Expressways, or Other Principal Arterial, oran urban mass transit route, passengerrailroad, orcruise

ship port; and

(iv) The applicant has successfully completed frequency coordination with the UMFUS licensees
withinthe areain whichthe earth station generatesa PFD, at 10 meters above ground level, of greater
than or equal to -77.6 dBm/m?/MHz with respect to existing facilities constructed and in operation by
the UMFUS licensee. In coordinating with UMFUS licensees, the applicant shall use the applicable

processes containedin §101.103(d) of this chapter.

(e) Ifan earth stationapplicantorlicensee inthe 27.5-28.35 GHz, 37.5-40 GHz, or 47.2-48.2 GHz
bands entersintoan agreement with an UMFUS licensee, their operations shall be governed by that
agreement, excepttothe extentthatthe agreementisinconsistent with the Commission’s rules or the

Communications Act.

(f) Any earth station authorizationsissued pursuant to paragraph (a)(4), (c), or (d)(4) of this
section shall be conditioned upon operation beingin compliance with the criteria containedin the

applicable paragraph.

PART 30 — UPPER MICROWAVE FLEXIBLE USE SERVICE

11. The authority citation for part 30 continuestoread as follows:
Authority: 47 U.S.C. 151, 152, 153, 154, 301, 303, 304, 307, 309, 310, 316, 332, 1302.

12. Amend § 30.4 by redesignating paragraphs (a), (b), and (c) as paragraphs (b), (c), and (d) and
adding new paragraphs (a) and (e) toread to read as follows:

§ 30.4 Frequencies.
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(a) 24.25-24.45 GHz and 24.75-25.25 GHz bands —24.25-24.35 GHz; 24.35-24.45 GHz; 24.75-
24.85 GHz; 24.85-24.95 GHz; 24.95-25.05 GHz; 25.05-25.15 GHz; and 25.15-25.25 GHz.
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(e) 47.2-48.2 GHz band — 47.2-47.4 GHz; 47.4-47.6 GHz; 47.6-47.8 GHz; 47.8-48.0 GHz; and 48.0-48.2
GHz.

13. Amend § 30.6 by revising paragraph (b) toread as follows:

§ 30.6 Permissible communications.
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(b) Fixed-Satellite Service shall be provided in a manner consistent with part 25 of this chapter. The
technical and operatingrulesin this partshall notapply to Fixed-Satellite Service operation.

§ 30.8 [Remove and Reserve]

14. Remove andreserve §30.8.
15. Amend § 30.104 by revising paragraph (a) to read as follows:

§ 30.104 Construction requirements.

(a) Upper Microwave Flexible Use Service licensees must make a buildout showing as part of their
renewal applications. Licensees relying on mobile or point-to-multipoint service must show that they are
providingreliablesignal coverageand service to atleast 40 percent of the population within the service
area of the licensee, and that they are using facilities to provide service inthat area eitherto customers
or for internal use. Licensees relying on point-to-point service must demonstrate that they have four
links operating and providing service, either to customers orfor internal use, if the population withinthe
license areais equal toor lessthan 268,000. Ifthe populationwithinthe licenseareais greaterthan
268,000, a licenseerelyingon point-to-point service must demonstrateithasat leastone linkin
operationandis providing service for each 67,000 population withinthe license area. Inorderto be
eligible to be counted underthe point-to-point buildout standard, a point-to-point link must operate

with a transmit power greaterthan +43 dBm.
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PART 101 - FIXED MICROWAVE SERVICES

16. The authority citation for part 101 continuestoread as follows:
Authority: 47 U.S.C. 154, 303.

§ 101.115 [Amended]

17. Section101.115 isamended inthe table in paragraph (b)(2), inthe entries “71,000 to
76,000 (co-polar),” “71,000 to 76,000 (cross-polar),” “81,000 to 86,000 (co-polar),” and “81,000 to
86,000 (cross-polar),” by removing footnote designation “15” and adding footnote designation “14” in

its place.

[FR Doc. 2017-27437 Filed: 12/29/2017 8:45 am; Publication Date: 1/2/2018]
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